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A8STBACT 

The Dosain of Cognition is a taxonosy for planning, 
sequencing* and ispleaenting instruction, vhicb covers tKe entire 
xanoe of cognitive and cognitive-affective learning and behavior* 
Students acquire, learn, and use inforaation on eight hierarchically 
and sequentially arranged levels of coapXexity. The levels and tlielr 
corresposdlnq abilities are: (1) preparation and ^observation— receive 
cues; (21 reception-*acknovledge that inforsation is received: (3) 
transforsation— assign leaning to and ass inforsation; (U) 
retention — demonstrate inforsation Hhicii can be recalled froa serory; 
(5) transfersion— fori nev inforsation, oased upon guidelines 
retrieved by the Individual who is cued to use thes in a particular 
sltuaticn: (6) abstraction— use guidelines to solve problsss without 
being cbviously cued: (7) organization— arrange and prioritize 
abstractions: and (8) generation— integrate two oi sore abstractions 
to create a cospletely new one* Onlike other taxonosies Isuch as 
Blcos's or KrathHOhl'sK the Dosain of Cognition recognizes 21 
processes and procedures which take place at every level of 
difficulty, and specifies the isportance of guidelines and cues* 
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THE DWAIN OF COGNITION 



The Oomaln of Cognition which Is described In this paper was con- 
ceived In author's concern with the problsns pre-servlce teacherr, 
in-service teachers, and curriculum planners were having with existing 
taxonomies and to help eliminate some of the itiisconceptlons about 
learning which have been a by-product oT Interpretations of current 
and popular taxonomies and hierarchies. 

The Domain of Cognition Includes eight distinct categories of 
thinking and cognitive-related learnings (see Figures 1 through 3). 
This taxonoit^ serves to provide a more functional model for planning 
and sequencing instruction and for identifying the outcome[S of instruc- 
tiotv* .It also InclMdes those findings frc^ recent research on memory 
and learning which are relevant to cogirttive-related thinking. The 
model then represents a theoretical construct which covers the entire 
range of cognitive and. cognitive-affect learnings and behavior. 

The rest of this paper presents a detailed description of this 
model and its attributes. The reader is cautioned not to equate this 
taxonoiny with any existing model or hierarchy. This is an entirely 
new approach and would best be undt'^stood by viewing It In this way 
rather than through reference to these existing systems. 

STEP-BY-STEP THROUGH THE LEVELS OF THE DOMAIN OF COGNITION 

In this model of thinking and learning, the student may acquire, 
learn, and use information on eight different and sequentially ar- 
ranged levels (see Figure 1 (yellow) and 3 (salmon). In order to 
clarify these levels and their Interrelationships among one another, 
the section below will stress the flow of new' information from the 
lowest level of thinking about this information. Preparation, to the 
most sophisticated level of using It, Generation. These levels &i*e 
explained in terms of how entirely new information may be Incorporated 
into one's thinking. For the purpose^ zi" this paper, this explanation 
is directed at how the student may opera-^e in classroom settings and 
within a single period or over several days of instruction. 

1. Progressing Through the Levels of tng Taxonomy 

Before new Information is even observed or noticed by the'^student, 
he may begin his thinking about it by by being alerted to pay attention 
to this information even before it appears. The student Is capable of 
thinking about Information he has yet to observe or receive and he does 
it much of the time. This level of pre-Observatlon thinking about new 
Information is labeled Preparation. Questions provided the student 
before he begins a reading assignment may serve to prepare him for what 
he is about to observe in the reading. On this level, the student 
thinks about and makes himself ready to observe ime information based 
upon cues which alert, instruct, direct, or inform him ^as to what he Is 
to pay attention to in a future situation. 'fres^Observatlon cues can 
help make the student mentally ready for about-to-be received informa- 
tion. 



THE DOMAIN OF COGNITION* 



V 



1.00 PREPARATION 

" OBSERVATION* * (Sensory input of data) 
2.00 JSCEPTION 



2.10 Acknowledgment ' 
■ 2.20 Notation 

2.30 Declaration 
3.00 TRWiSFORHATIOH ^ 

3.10 Personalization 

3.20 Adaptation 

■iHFOB.lftTIOH ACqUISITIOH" ^S^fiS^g^er^'S'ryf 
4.00 RETEOTIOH • 

4.10 Recognition 

4.20 Recollection 
5.00 TRAiiSFERSlON 

5.10 Replication 

5.20 Variation 
6.00 ABSTRACTION 

6.10 f4onotat1on 

6.20 Formulation 

6.30 Assemblatlon 
7.00 ORGANIZATION 
8.00 GENERATION 
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An outline of the major levels and the sublevels of the Domain of Cognition. 

•Robert J. StahlCc, 1978) 
Arizona State University, Tempe, AZ 85281 
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llt li IwrotN Of OOOHTION 
(ftobert J. St«hl« c. 1978} 



Syiitfie5;lzlitg 
Inforiintlofi 



cogtiltlve-beli«f 
systm 



AssMblittion 

FonmiUtlon 

Monotitlufi 



Vnrlflt ion 
Replication 



RircDllectlon 
Koco^tilt Ififi 



ORCtANIZAnoN 



ABSTftACriON*' 



TRANSFBR5ItM«* 



RETSHTION 



t Retrleiral 



j Storage 



I 

1 El^codlfif 



INRHWATinN 



Adapt at ion 
Per^tonallxation 



DQClaratlon 
Notation 



Ackfiovledgsent 





I 

t j^entory Input 
> of tnfomiition 
I 

_L_, 



TRANSI'ORHATKIN** 



R8CEPTI0N 



OBSEWATIOH * 



•imllcatef vhera these taka pUcr vlthtit 
the anilra tchaM of cognUloft. 

*Mndlcatet the Uvala where the rajor 
proctsaas of co|itltlon take plire. 



rtfr-Ottiarvatloa 



rR£l>ARAihM 
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FIQURE 2: The levels and sublevels of the Domain of Cognition Illustrated in hlerarchial form. 



FIGURE 3: 

fHE DOMAIN OF COGNITION - SHORT DEFI^HTIONS 



Uv«t of Cftgniciv* 
FimctiOAiitg 




SastpU Wbeviors by Which 
One May Infer These 
Intomai Cognitions 


1*00 - PREPAMTZaV 


Pr«p«T«tion rtftrj to di« caitii»d«rfttiOtt i)/ th« IndividUAl of what is to b« 
{^d attvntjLoa to, to bn fdcusad or to b« lgno»4 in ttiw of tha exper- 

tba citts or praixtformatlon orsanlzars wbidt halp to guida (ox dlraet) a 
pmm*% attanlon» parcaptlona, and cognitlva pipocassas avait bafoxa Infonm* 
tloa Is praaaatad to tho p«rs<m. Thata citas wf ba pnvidod In iosBadlataly 
availobla In^bimatlo (i.a.t Infotmatlon tha parsott has just raealvad} or nay 
ba raipoftaas to cuas laaxnad at highar lavals. 




2,C0 KECEPTION 


Aacaptlon rafars to tha a&lUt/ to acknonladga* rBport, or pxovida spaclfle 
utxoipation or oanavion nth such ua sooa contant a ,a oosaaga as csntaxnad 
In dat^ and/or a^cpatiftftcaa which ara praaantl/ avmilahla to or hava just baan 
prasmtad to tha imUvldual. This bahavior doas not raquira tha recalling of 
pravlousl/ laamed infomaclon but oal/ xaqviras tha Indlcatloft that aumnt* 
■ ly availsbla dat^L havabaan attMdad to and at laast ffioaantaril/ raealvad by 
tha Individual. 




2 . 10 AcknMledaM«nt 


Acknowltdganant raquiras tba individual to daaoMtrata ainimun awaranass of 
sona spacifle aspects of tha anvlronMUt . Tha. person ataraly daflKmstrates 
scM. evidence of having oiniaally attended to soma axtamal experience or 

stiauXi* 


The student nods his 
tiead to acimowledge 
Having heard the tea«hw 
et*s cements. 


2*20 flotation 


Notation raquiras the Individual to demonstrate a minimal overt behavior 
that reveals that some Infomatlon about the present axparlence has been at - 
least temporarily mained. The emphasis is entirely on the giving of 
evidmce of at least same minimai acceptance of the infoxmation even i'f it 
is only long enough to copy it. 


lite student rakes notes 
on the teacher's 
lacture. 


2.30 Declaration 


Declaration tequilas the Individual to dMonatrate in mora foimal public 
ways that the specific infotoation which has been attended to has oe»n 
received* Here the individual reports what it is that is being or has just 
bean witnessed in the form of specific observable details of this exper- 
ience. 


The student orally 
states what is in a 
picture the teacher 
is holding up. 


3.0O TkANSFQaMAJ.O!! 


Trans foimat ion refers to the ability to piocess jrecieved inforaation and 
translate it into inforoatiao which gives it naaning and which has mean-^ 
ing for the individual. Tha individual is called upon to produce a fan of 
presently available infoisation with tha expectation that it will not alter 
or change the message, ctmtentt or intent of tha original infonaation or 
experience. 




-3.10 Pvrsonalizatlon 


Personalization requiras the individual to explain t«hat presently available 
^inf^xttation oeani from his own personal point of view and perspective. The 
individual sttachea end assigna meaning to the content, forsi messagOt and 
intent of soaa infoimation or experience with this aeaning related directly 
as to bow the individual personally understands the experience. 


Tha itudent cells what 
he thought the author 
meant to ^ay in a part- 
icular segiBent of the 
story. 


3 .20 - .daoi;ation 


Adaptation re^ras the individual to fors a second piece of infoimation 
such that it reprasaats only ajiew version of the origiaal infomation 
witAout intantioitai cnanges la tne sessagei mea&ing, or intent ox tne 
presently available information or experience. This behavior often involves 
changing the foxa ox raaxranging the content of some data without altering 
its massaget aeaning, or intent* Tha individual focuses on the use of 
presently available Inf^mation tmd newly aoiuired understandings in a 
further effort to understand both within the context of the experience. 


The student uses data 
juit presented in ^ 
* lecture tO uiscuss a 
current economic 
Issue. 

t 
1 
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Retention rafars to the ability to present, provide* or recognise specific ! 
infomatlon* data* or itema of much the saoa content and features as that t 
which was originally presented or understood. The individual is rec^uired 
to^ recollect tmrieve) infonaticn frodi meMty of t^e saoe or nearly the < 
same content* features, and message as that which was originally presented ' 
ox understood. This bahavior or product may include some alterations in \ 
the oessage or content of the originally presented or transformed Informa- ' 
tion* but these are encoding-^storage-^raAeval problems and not the results J 
of deliberate attesipts on the psrt of tha individual to modify (distort) 
that informatiai ma it waa oresanted. ^ 



* 


ftacogaltiai raquirts th» mrt indication that sa^ fon of iofonatlaa 
pTti«ntl)r avalltblt to tht IMivtdual Is idaatlcal or at loait liailiar 
to iafoiaatlon praitnttd In a pnviouj situation. Tha individual ^a not 
oalltd upm'to provlda all tha lafbautlon but or4/ to indicati thoia 
M|Mctfl of tha praaaat situation v^hlch are simillar to that infotmatlon 
which thay ae^uirad gxtm praviras eacperlencas. I 


The studmt correctly 
aatches previously 
learned definitions ^ 
to their parent tefos. 


4.20 StfolUctlon 


Racollactlon nquirat the indlvlduai to retriava and provlda all the infor* 
matlon on ttis om antlral/ ftw aeooty In rtiponae to srae stimuli. The 
individual recalle froo meoory infoiaation in nueh the ene content and 
sefsase as that which tiai original l/.preiented and ultiraatal/ s^c^. . 


The itudant correctly 
lists in writing the 
naoes of the five 
generals studied in 
^ last week's lesson. 


S. QQ TRAMSFEgSXQN 


1 

rronsferiioQ refers to th^ abillt/ to form new infoimatioa, trndezatanding^f ! 
and products based upon guidalinas^ setrievad by the Individual ^ho is cuad*^ 
to use this in the particular situation. This behavior requires the use of 
guideiinas to eautine ^r explain a situation and to produce inforoation about 
or fm It using these guidelines as the basis for this productive effort. 
As defined and to be Mrrect* the net* iafoxsatioa oust be loglcall/ consistent 
with the Imown original infoxxiatloQ and with the guidelines which are used. 




%A0^ Replication 


ElepUcatioa requires the uie of a single* sett or cMbinatlon of guidellnea 
In situations which hctre previousl/ heen presrated to the individual and 
which Bay be identical to the situation where the guidelines were originally 
leaned. Here* the individual practices or rehearses the guidelines be has 
recalled froa mmory in trials cr <ai problems of the kind in which He is 
already faoiUar. 


The studffit uses e list 

of five feetures of ^ 

/'presaure grou|pa" he 

has recalled'to exa&ine 

a newly foined '■pressure 

group.'* 


5.20 Variation 


Variation requires the use o£ a single* set* or eoodilftation of guide* 
lines In situations which havor not ptevloual/ been presented no the Individ* 
ual and which are Mwt situations where these guidelines aa^r be applicable^ 
Here, the Individual practices ^ rehearses the guidelines he has racalled 
froa mmsry in trials or on problems dl£fer«xt from those which he Is 
olread/ faoillar. 

\ 


The student uses a list 
of five features of 
"pressure groups'* he 
has recalled to sxamine , 
the behavior of the 
Puritan Church In 17th 
Canrurv v*w England. 


i.OO AflSTRftCriON 


Abstraction refers to the ability to use spontaneously and without cues 
previously learned guidelines understood as abstractions In order to solvst 
respond to* ^r explain situations t^oth siisilllar to and different froa those 
where these Ipaldellnes were originally acquired and practiced. On this 
level* the basis f or response oust be both explained and tied to guidelines 
understood as abstractions. Furtbeimoret In all cases* the guidelines useK 
aust be as a response te Internal cues froa the Individual hiaself rather 
than to cues provided by an external agent. 




$,10 'tonotation . ! 


■fonotatlon requires the use of a single ox a set of guidelines understood as 
abstractions to exiaine* explaint or respmd to a situation* 


The student correctly % 
and spontaneously uses 
the definition of the 
concept "coapetitlon** 
to explain a problea 
existing between two 


$.Z0 FoTttulAtlon 


fonulation requires the use of coabinadons or chains of guidelines as the 
basis for a responss to a particular situation! The individual may find the 
use of two or aore separate guidelines In coadJlnatlon with one another sore 
appropriate to bX$ needs in the given sltuatlcAt In these casest he nay 
form nis own 'rules' and 'principles' as a tesult of his Chaining of two or 
three guidelines in an effort to reaolve or explain a situation* 


The student correctly 
and spontaneously 
chains two concepts 
to form the principle 
"If competition, then 
violence Is likely" 
to explain a series 
of social event&. 


6 .30 Aisembl«tloft 


Assemblstlon requires the coabinatlOR or tbainlng of several separate guide- 
lines or sets of guidelinea to aake a meaningful response to a given 
problSMtlc situation or experience. In such instanceSt this behavior In- 
volves the coablnatlon cf guidelines chained to form coaplex set^s of 
abstractions by which situations and problems oay be exoalned,and possibly 
resolved. , 


The student correctly 
and spontaneously 
coobines His under" 
standing of the :ive 
features of 'pressure 
[ groups*' with the 
[principle If worpet* 
i titlon, then violence 
1 is UVely to predict 
\ what might happen *f 
; two rivai ^roup5 
: bejin to LJie their 
■ ^upport^rs- 



Attached hMKtottt on -CuidiUnM". *S« attachwl handout an 'Cues". 
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CAXIZATION 



Orguistttion nfen to th« systMimion oi cbstractiani vut tlttir eorrti* 
poodlng sub**mtict dstsiils. Smiuis Abstntt un4«mudiiig isqiillM th« 
inttmaliXMioa of infomtiot, knoi«l«4g«. coapr^vniioua and guidatlAM 
imiltntOQd tt^ «bstrwticiu and sine* th« votuM^ of the Abstnctioiu ttquind 
by th* individual incttiSM with tiM sul Mp«^«ActSi mwth individual 
MgigM^ in th* i»iocn3«ft of unnging* ordtringa and placing into a hi«r** 
ixoy thata fbatractionf within a singla c^gnitiva lialiaf struetuM. 
Oxgnlaatioti fmetiooa aa tha pmcaaa mA product of thaaa pxocaihmt to 
arsabgai arguisai prioritlzai and ayttaaatisa t&aaa abatracticu and tliiir 
ralitad eontaat datatU. 



8.00 GENERATION 



Ganaratiw nfmn to thm ability to intagrata sapaxata alaMnta undatatood 
aa abstractima in ordar to fan a a^ngla aaw product or abatraction ifhich 
ia tmlika my praviotialy asawblad ibstraction or sat of idaaa.wlth tlUa 
intafmlan baing intamally omalatant and an axtaoaioa of tfiia abatractiona 
ttsad in tba procaff Tbia proeaas raquixaa tbat tba individual intagrata 
through syntbaais Ca.g.< Hagai's nodal} tiro or aora aata of abatractioos 
raittlting in aif alSaiaatloa of am of tba abatractiona in favor of fonting a 
nmt singla abatraeti^. On tbia laval tha individual soppliaa tha aaaantial 
CQBponanta naadad to craata tba naw intagratlfin' through lynthasis. 



tlobart J. StablCe.» t97g}. 
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. following the Preparation level comes the actsial Intake' of sen-^ . 
sory received Information broadly referred to as.Obs^a^lon.' While 
Observatloa Is not technically tf, level'of this taxonony, it Is de- 
scribed here In order to inform the reader as to where the Intake of 
new Infonaatlon^ctually takes place within ths whole scope of cogni- 
tion (see Figure 2). If It Is to be received by the siudent, new In- 
formation from external sources like .teacher lecture or the textbooks 
must^be picked mp by his senses. The teacher cannot assume that In- 
formation presented in class will be taken In or 'observed' by the 
student. 

Following Observation comes the level where the student indicates 
whether'or not he has received this new information. Leve'^ 2p Recep- 
tion, stresses^ the student giving some evidence that $oit% information 
of some kind has been taken in by him. Classroom teachers may see 
signs of this reception of 'Information. through ntinimal behaviors (e^g., 
a simple nod of the student's head) or more obvious ones {e.g., an 
oral statement of what the student is reading). Higher leveTs of 
thinking progress from t^at infbrmation the student has received, and 
what was received may or may not be similar to the Information that 
was presented in class. Reception level th1nk1n.g goes on automatically 
with or without behavioral evidence that it is taking place. The 
teacher should seek observable indicators of Reception, especially 
when the infbrmation that was to be received is Inportant to more ad- 
vanced levels of thinking and learning. 

Information that Is received itust be given meaning \hat makes 
sense of this information in terms the student, himself, understands. 
This meaning is initially assigned just 4f^r the Information has been* 
received by the student. In his. attempt' to make sense or this new 
information, the student may also try to put it to use during the same 
class period in which he received it. Both the assigning of meaning 
to and the use of new Information during the class peHod where it was 
first teamed are Transformation level forms of thinking. The uses the 
student makes of this newly. received information helps him In his 
asstgrtment of meaning toMt as well as serves as a test for the mean- 
ings he has already assigned to It earlier in the period. For the 
teacher^ Transformation learnings and behavior are not to be equated 
with long-term memory or that the student will 'know' this irformation 
tomorrow. As a general rule, new informations and understandings the 
student receive in any part of a class period can never attain higher 
than Transformation level learning on the day they were received* 

FoUmvIng Transformation comes the automatic and apparently un- 
conscious operations where information Is discarded or coded, stored 
into long term memory, and prepared for retrieval. The information 
that is stored is not always the same as what was received which in 
turn may not be the same as that which was presented to the student. 
However_^ it is the Information that the student stores which serves as 
his 'krnwledge' of that information. The more critical information is 
for higher levels of thinking, then the more necessary it is that he 
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store tills fnformatlon in long term mmry for each accessibility and 
.retrieval. Since guidelines are the basis for all higher level think- 
ing*. It becomes Important that teachers help students receive and 
practice tl^e^e guidelines on the transformation lev^l. The highest 
phase of this Mnfonwitton acquisition' level Is .the retrieval of 
stored Inforaatlon froia long term mmory* 

* * * * - • 

Level 4, Retention, follows the fetrleval of Information from 
lond tens maary and serves as the level which dentonstrates what c«in 
be f?idi/or has been recalled from memory. For purposes of this model 
and classroom Instruction, It Is assumed that new information presented 
In the previous day*s class which can- be recA}}Bi,frmAmory Is 
stored In memory.. Thus, that which can be recalled fpOra memory from at 
least the, previous d^'s lesson Is operationally defined as the 
student*s ^M>rk1ng knowledge" of this Infomatlon. -The student can 
give evidence of what he cnn and has retrieved by recognizing this In- 
formation when It Is presented In the next day's lesson (e.g., via a 
multiple qholse test) or by providing all the Information on his own 
via total recall (e.g., completing a flll-ln-the-blank test). 

At this point, the distinction between •'working knowledge" and 
"usable knowledge" needs to be pointed out. "Working knowledge" Is 
that Informa^on the student can recall from memory while "usable 
knowledge" refers to only those forms of Information the student c^n 
put to use In order to guide, direct, or serve as a basis for his 
thinking. The tenff "guidelines" Is used In this taxonoiny to mean any 
form of information which the student can apply to help guide, or base 
his thinking. All evels of thinking atove 'Retention depend upon the 
understanding and use of 'guidelines.* ' Therefore, It Is Important that 
the student be able to recall the 'guidelines^ he has previously re- 
ceived and stored so that higher level thinking Is possible. 

If the student Is able to recall these guidelines, then he Is 
able to put this Information to use. The Transferslon level represents 
the application of recall ed-from-memory Information In situations and 
settings familiar to, and different from those where this Information 
was first received. For example, the student may be asked to recall 
ten characteristics of primitive societies from yesterday's lesson and 
to use these characteristics today to look at a^pther group of people 
which Is considered a. nomadic tribe. This use. of retrieved Information 
Illustrates Transferslon. level thinking. On this level, the student 
can make use of one or all twenty-one processes J n prder to put to use 
and practice the guidelines he has recalled, {for Tjransfersion, the 
student not only practices using recalled guidelines, but he also 
comes to better understand what signs he can use to^tell (cue), him as 
to what guidelines he should use in a given situation. The accuracy of 
his recall of the guidelines, the correctness of*^h1s.'use of these re- 
called guidelines, and the associations he makes between a given set 
of guidelines and one or sevelral signs which can^cue' him to use a given 
set of guidelines are Important forms of Transferslon thinking. 



f 



EXAMPLES OF THE FORMS OF INFORMATION 
WHICH MAY SERVE AS "GUIDELTOS** 



A Single or specific 



assumption 

attribute 

axiom 

belief 

canon 

category 

characteristic 

cla»s 

component 

concept-label 

concept 

conclusion 

coide 

criterion 
decision 

definition 

description 

doctrine 

element 

explanatlof) 

feature 
formula 

fpame of reference 

generalization 

guideline 

■hypothesis 

Indicator 
. Inference 

justification 

label 



law 
method 
methodol ogy 
model 

moral reason 

name 

norm 

policy 

postulate 

practice 

precept 

premise 

principle 

procedure 

process 

program 
property 
qual Ity 
reasorv 
reference 

relationship 
relevant attribute 
rule 

specification 
istandard 

technique 
tenet 
theory 
trait 



A set, list, or group of: 



asst^pttons 


laws 


attributes 


methods 


axioms 


methodologies 


beliefs 


models 


canons 


moral reasons 


categroles 


names 


characteristics 


norms 


classes 


policies 


con^nents 


postulates , 


concept-labels 


practices 


concepts 


precepts 


conclusions 


premises 


codes 


principles 


criteria 


procedures 


decisions 


processes 


definitions 


programs 


descriptions 


properties 


doctrines 


qualities 


elements 


reasons 


explanations 


references 


features 


relationships 


formulas 


relevant attributes 


frames of reference 


rules 


generalizations 


specifications 


guidelines 


standards 


hypotheses 


techniques 


Indicators 


tenets 


Inferences 


theories 


justi ficatlons 


traits 


labels 





FIGURE 4: Accorjiing to this approach to conceptualizing. the thinking-leatning 
o£ infoxraation on different levels of cognition, the individual 
must learn to use "guidelines** such as-those identified above as the 
basis for Transfersion and all higher levels of thinking. 



♦Robert J, Stahl (c.» 1978) 
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aiARACTGRtSTiCS OF PRIMITIVE SOCIETIIiS: <- - 



hunters (prine food source through huntingj 

catherei'S (non- fanners) 

tend to he nonadic , 

teiiJ to have non-peraanent settlements 

tend to spent! most of their tine on survival activities 

{hoth males ami fenales) 

(iKitU young and old) 

teuJ to bo very coliesive (loose knit but close) 

tend to have little Jefinate institutions (not clear-cut) 

lend to have little progress (gamble factor) 

tend not to have the wheel 

tend not to have the use of tsctals 

tend to make maximw use of everything (little wasted) 

tend to have a high mortality rate 

tend not to have domesticated animals 

tend to be small in nunhers (snail groups, bnnils) 

tend to have few internal problems 

tend to have little sense of time 

tend. to avoid or have little competition 

tend to be little concerned vith outsiders (?) 

tend to have more highly developed (accutely developed) senses^ 

tend to consider chHdten important . ^ 

tend to have very few fringe occupations 
tend to have gods related to nature and spirits .J^^ 



This descriptor labels the type of 
guideline (i.e., characteristics) 
as well as the content orientation 
of ttiesfi guidelines. 



> 




As a group, these characteristics 



may be referred 
guidelines. 



to as a "set of 



Each of these separate characteristics, 
may be referred to as being a separate 
guideline. 



FIGURl 5; An 1 1 lustration ^of the distinction between an individual guideline (In this case the form of guideline 
called 'characteristics'} and a set of guidelines (in this case the entire list of characteristics 
associa0d with a primitive society). c 
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At some point In time, the student comes to understand a set of 
guidelines so well that he knows when, where. Jif^ how to use them 
without being told or obviously cued to use tm by some external 
source. In such cases. the student may have drfficulty remembering 
the precise wording of the original guidelines since their Intent and 
message are so well 1nter-.uli2ed that for him to spend time trying to 
rem^nber them before using them would be highly inefficient and awk- 
ward. When this understanding of the message and use of guidelines is 
xhieved. then this thinking is on the Abstraction level. The student 
can make use of these internalized guidelines understood as abstrac- 
tions by means of any of the twenty-one processes. 

Because of the very nature of Abstraction level thinking, teachers 
cannot "teach" students to think abstractly, i.e.. to internalize 
guidelines so that they can be spontaneously and freely used without 
cues In situations where their use is appropriate. Teachers can have 
students practice these guidelines over and over on the Transfersicn 
level, but they cannot give students practice on the Abstraction level* 
The best the teacher can do Is to provide the "conditions" where a 
particular set of guidelines would be appropriate and then check to 
determine whether or not students can indeed use these guidelines 
without being cued to use them. Because a particular unit focus, 
content area, setting, materials, or earlier test item may provide 
the student with cues which tell him what he had better or must use to 
deal with a problem or situation, most teachers would have a difficult 
time setting up "conditions" to test for Abstraction level thinking 
for those guidelines they introduced to the student. 

As more and more guidelines are understood on the Abstraction 
level, the student automatically and unconsciously arranges, inter* 
relates, and prioritizes these sets of abstractions. This activity 
is referred to as Organizational level thinking and its results form 
the student's cognitive belief system. Guidelines understood on this 
level operate to influence what the student prepares to receive, what 
lie receivest how the information received -is transformed, stored, and 
retrieved, what and how information is understood on the Transfersion 
level, and what is understood on the Abstraction level. Depending 
upon their importance some guidelines have greater Influence than 
others on one's overall thinking, learning, and behavior. 

Finally, the student may find that some things cannot be ex- 
plained or resolved by what he presently understands. Ke finds that 
separate or confined sets of guidelines do not provide satisfactory 
ways of dealing with some situations. Therefore, sets of guidelines 
may become inter-tneshed with one another'such that a new set of 
guidelines ^rge which is distinct from either of the orginal sets 
and which is more functional than either or both the previously ex- 
isting guidelines. This occurence creates new usable information and 
is referred to as Generation level thinking. 
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Following the above description of the sequential progression 
through the successive levels oftlils taxonony, the reader may desire 
to see the levels and sublevels defined more specifically. Figure 3 
provides short definitions while Appendix A provides extensive defi- 
nitions and Illustrates specific behaviors for these levels. 

. The classroom teacher should realize that the taxononiy helps to 
explain how Information is Incorporated within a students thinking. 
It is not meant to suggest that only correctly understood Information 
operate In this way. Rather, any Information a student receives* 
transforms* stores, retrieves, and later uses My be Inadequate or 
Incorrectly understood. In such cases» the student will usually 
operate as If his understanding Is correct and complete unless he re- 
ceives Information to the contrary. As a general rule, the student 
operates as though his knowledge and understanding are correct and 
will continue to operate on that assumption until he receives Infor- 
mation to the contrary. 

2. some Complementary Components of This Model of Thinklnp 

' As Introduced above, not all Information can be used to guide, 
direct, or base a student's thinking. Information which can be used 
to guide* direct, or base a student's thinking. Information which 
can be P.ut to use Is referred to as a ^'gu^dellne.** Figure 4 Cplnt^ 
sheet; presents a list of some of the forms of Information which may 
be used and* hence, which are Included In the broad category called 
"guidelines." Different content areas on subject matter fields will 
tend to make more use of some of these kinds of guidelines than others. 
Figure S provides an actual example of a "set of guidelines" with each 
"tendency or characteristic" serving as an individual guideline. A 
later part of this paper will provide much greater detail on guide- 
lines and the uses of guidelines as they relate to the different 
levels of thinking. 

Often times the level of student learning and thinking Is deter- 
mined by what "processes" he can use rather on what he uses as the 
foundation for this process. Thii-orlentatlon assumes that different 
processes are inherently related to particular Tevels of tfitnktng and 
..are dependent upon higher level learnings and understanding of Infor- 
mation. However, this taxonotiiy rejects both of these ^assumptions. 
As defined, here, a process Is the simplest form of mental activity 
which Is content-free and which functions to treat Information or 
Content In a particular way In order to brirtg about a particular re- 
sult unique to it. Furthermore, a given process is independent of any 
specific level of cognition and Is not to fte associated with a body 
of content or information. Figure 6 (blue sheet) lists the twenty- 
one seoarate processes which have b^en Isolated so far. (also see 
Fig. 8). 
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MAJOR INFORMATION PROCESSES OF COGNITION* 



Process Name 


Major activity 
of the process 


1. 


Association 


Associating 


2. 


Classification 


Classi:fying 


3. 


Combination 


Cofflbinins 


4. 


Coniparison 


Coioparing 


5. 


Condensation 


Condensing 


6. 


Conversion 


Converting 


7. 


Description 


Describing 


8. 


Des i dia^t i on 


Designating 


9. 


Discrimination 


Discriminating 


10. 


Extension 


Extending 




Extraction 


Extracting 


12. 


Intexpxetat ion 


Interpreting 


13. 


Organization 


Organizinz 


14. 


Proposition 


Proposing 


15. 


Reconciliation 


Reconci ling 


16." 


Sele"ctiOn"" 


Selecting 


17. 


Separation 


Separating 


18. 


Translation 


Translating 


19. 


Utilization 


Utilizing 


20. 


V^iluation 


Valtiating 


21. 


Verification 


Verifying 



FIGURE 6: The Major information processes of cognition which may occur on the Transfonaation 
Transfersion, Abstraction, and Generation levels of the Domain of Cognition. These 
same processes in combinations with one another form ''procedures* of cognition.'.' 



,*^^b8rt J. Stahl (c, 1978) 
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Processes and procedures (which are combinations of processes 
such as problem-solving, conditional reasoning, and induction may 
occur on the Transformation, Transferslon, Abstraction, and Generation 
levels. What determines on what level the student Is operating for a 
given process or procedure is the level that he understands the. 
guidelines he is u^^ing as the basis for the process— nothing more and 
nothing less. Consequently, a. student may engage in the activity of 
"analysis" on at least four (4) different levels depending ofi how well 
he understands the information base he is using for the basis of this 
process 

3. The Taxonoiny as a Model For Planning and For Sequencing Instruc- 
tion 

In order to plan for aid develop Instructional activities for 
classroom use, the teacher must first consider the type of thinking 
and learning the student should reach by the end of the unit. For 
practical purposes, the teacher cannot anticipate being able to get a 
student to "generate" original sets of guidelines or to modify the 
vtsy he Has organized his abstract understanding. 

For planning purposes, the teacher should first consider the 
highest level of learning the student is expected to\reach and then 
consider planning downward from this level. Figure a (goTdenrod} de- 
picts the taxonomic Ijevels in reverse stairstep sequence for purposes 
of illustrating the upper-to-lower level orientation one takes in 
planning instruction. 

At best, the teacher can achieve Abstraction level ^earning. In 
order to achieve the ability to freely and spontaneously \use guide- 
lines to respond to situations in settings where their us^ is not ex- 
pected or anticipated, the student must have practiced using these 
guid.eline? on the Transfersion level. And, in order for the student 
to practice guidelines on the Transfersion level, he must be able to 
recall them on the Retpntlnn IpvaI. Tn nrdpr fnr tho student to be 
able to store and retrieve these guidelines on tUH level, he must 
have Transformed them after their Reception on the pre-storage level. 
Finally, to ensure that the guidelines are likely to be received, the 
student may need to be prepared to receive them on the Pre-Observation 
level. - 

As a model for sequencing and Implementing instruction, the 
teacher follows the reverse procedure by starting at the Preparation 
level and moving "up the ladder" towards the level of understanding 
that the student is expected to reach. Figure 7 depicts both the 
sequence for planning and the sequence for implementing instruction. 
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fiWSl 7: The levels *nd stibleveU "of the Oomin of Cognition as v1e»#ed through the planning for and sequenclngcf 
Instnictlon. 



CRITICAL ATTRIBUTES OF THE DOHAIN OF COGNITION 

Because of the dlynamic nature of this taxonomic model and of the 
tendency of leaders to compare this model with that of Bloom and/or 
KrathwohU this section of the paper will focus on those areas which 
are unique to this particular approach. The attributes described 
below also serve to mark tow the Domain of Cognition significantly 
departs from eztlsting taxonoortes. The critical attributes to be dis- 
cussed In the order of their presentation are: v 

1. The integration of cognition and cognitive-affect; 

2. The levels of the Domain of Cognition 

a) Explanations of and distinctions between the levels 
of cognition 

b) Pre-Observatlon level cognitions 

c} The interaction between Reception and Transformation - 
level thinking 

d) Post-Transformation encoding and storage into long 
term memory 

e) Moving from Transferslon to Abstraction level 
thinking and leamlrtg; 

3. The role of "guideltnes" in cognition; 

4. The role of affect-oriented guidelines In cognition; 

5. The role of cues in cognition; and, . ^ 

6. Processes and procedures of cognition 

a) The processes of cognition 

b) The "process cluster" 

y c) Procedures of cognitiop 

d) The distinction between higher jand lower level 
processes and procedures 

e) Cognitive*affect processes and procedures 

The explanation of these attributes and components:of the jpodel will 
provide a more 1n«depth description of this taxonoiny, especially in 
the area of the Interrelationships among its parts. 
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1. The Integration of Cognition and Cognitive-Affect 

By design* the Domain of Cognition sought to Include all types of 
strictly Internal cognitive (thinking) operations into one single 
frante of reference. Extracted from taxonomies and systons which pre- 
sented cognitive-affect as '^affective" behaviors were those aspects 
of learning and behaving which are essentially cognitive in nature. 
Thus, the Domain of Cognition Includes In Integration of cognitive and 
cognitive-affect learnings Into a single, functional model of co9n1- 
tion. 

The original purpose of the dissolution and eventual Integration 
of the former cognitive and affective models was not the Intentional 
blending of these two modes of behavior. Instead, this effort sought 
to 'purify' current affective models in order to leave them with those 
aspects of behavior which were uniquely "affective" (i.e., emotive 
behaviors and sensations, feelings, and dispositions}. An equally 
Important task was to develop a single model which consolidated all 
behavior that appeared to be cognitive in nature. The product of 
these efforts is a model which seems to have accomplished both pur- 
poses. For this reason, the Domain of Cognition must not be consid- 
ered a modificatlo nf any existing taxonomy— it Is an entirely new 
way of looking at 'nking and learning. 

In this taxononi/., cognitive-affect, like all cognitionst is not 
automatically assigne^^do any specific levels of thinking. And, again 
like all other cognitions, cognitive-affect takes many different forms 
within the whole range of behaviors associated with this model of 
thinking and learning^ Cognitive-affect is incorporated Into this 
system in the ways identified and described below. 

a. Affect decisions and thinking are not automatic in- 
dicators of any particular level of cognition. Like 
all thinking and outcomes associated with thinking, 
the level of one's affect decisions and thought Is 
directly tied to the level of understanding the student 
has of the information which was used as the basis for 
the decision or thought. Therefore, in order to help 

a student achieve higher level valiies/moral/ethlcal/ 
aesthetic decisions and thinking, the student has to 
learn the guidelines which produce such decisions on 
higher leyels. 

b. Affect-oriented guidelines, like all guidelines, serve 
as the basis for decision-making and thinking. Affect 
guidelines are not to be automatically associated with 
any given level of the taxonoiny. The level to assign 
a guideline is determined 1^ liow the student under- 
stands the Information Included in the guideline Itself. 
Hence, all ftffect-related guidelines (e.g., moral 
reasons, moral criteria, and ethical principles) are 
treated only as different kinds of Information and are 
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not viewed as betng Inherently better or on higher 
levels than other form of guidelines. 

c. Affect processes and procedures are also free of, any 
(Articular level of thinking. These processes and 
procedures operate on several different levels of the 
Domain of Cognition and are defined as being both 
"content-" and *level-free." The primary affect 
process Is Valuation i^lle affect procedures Include 
moral reasoning, values/moral problem solving, and 
making ethical judgments. In each of these situations, 
the level assigned to process or procedure Is always 
determined by the level of understandin g of t he guide- 
lines used as the content for the process thinking, 
^us, affect processes and procedures, like all coghltlve 
processes and prQcedures» operate Independently of any 
given content Information as well. 

As Illustrated above* cognitive-affect Is an active » on-going and 
Integral aspect of the Domain of Cognition and is not a separate 
coo^onent to be treated differently than other cognitive operations. 

For those who are looking for more obvious Indications that this 
taxonoi^y does Indeed contain Integral components of cognitive-affect 
behavior will find few such Indicators. This dimension Is, however, 
' discussed, as Is appropriate under some of the other attributes and 
descriptions of this model. 

2. The levels of the Domain of Cognition 

The Domain of Cognition Includes eight (3) categories or levels 
of cognitive-oriented behaviors ranging from pre-Observatlon *set' to 
the generation by the Individual of ilew Information unique to that 
Individual as extended from his personal cognitive belief system (see 
Figures 1-3 and Appendix A}. These levels appear to possess a hier- 
arch'Cal arrangement and for convenience may be considered as being 
hierarchlal for purposes of under*stand1ng how Individuals process 
Information at different levels. of complexity. Among the features of 
these levels and their Interrelationships are: 

» ' • * , ■ ■■ - 

. . . — ^ .\» ' 

' a.) . ^Explanations of and distinctions between the levels of 
cognition" ~] ' 

level U Preparation, represents, pre-Observatlon thinking which 
serves to 'set' or direct the attention of the student to specific 
aspects of the environment litinedlately before It Is presented or ex- 
perienced, levels 2 and 3, Reception and TraiTsfbrmatlon respectively, 
represent post-Observation and pre-storage thinking. The effects of 
the thinking which occurs on these levels In lai*ge part Influence' 
"what" and ''how" Information just. received Is Hkely to be encoded 
and stored In long term memory. The Interatlon of these levels of 
thinking also In part Is responsible for what Information Is not 
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likely to be stored i'ornater retention or retrieval. The encoding 
and storage of Infonoatlon fnto long term memory follows Level 3 or 
Transformation thinking. 

' Retention. Level 4» represents the ability of the student to 
provide evidence of the retrieval of stored Information. Jt repre- 
sents that bo4y of Information which may be considered the student's 
working knowledge of previous experiences and information. For pur- 
poses' of Instruction and as a practical rule of thumb for the class- 
room teacher.1t may be assumed that a student who cannot retrieve in- 
formation from the previous day's lesson— no matter how well he seemed 
to have understood it at that time, then the teacher cannot operate as 
if the student has 'knowledge' of it. * 

Transfersion. Level 5. represents the use of stored and retrieved 
information in various situations wher^ it Is appropriate to use it. 
On this level, the student has the opportunity to practice using his 
working knowledge. After a time the student may become so familiar 
with some Information and its uses that th^ become understood as 
'abstractioi^s* rather than merely as specific pieces of information. 
When this level of understanding occurs. Level 6. Abstraction- level 
tftinkittg. has been reached. 

The movement from Transfersion to Abstraction level thinking on ~ 
the part of the student brings with it a corresponding change on part 
of the teacher's role in instruction. Whereas prior to Abstraction 
the teacher could assist the student to acquire and practice using new 
learnings, on this level and those which follow, the teacher can only 
* provide "conditions'* which would allow the student to freely and spon- 
taneously use the information supposedly understood as an abstraction 
in order to react to the situation presented. Thus, the student imtst 
have internalized certain kinds of Information (i.e., guidelines) that 
have been practiced along with their appropriate cues such that their 
use is spontaneous even though only indiVect cues may be provided. 
(The sections on "guidelines" and "cues** below will serve to clarify 
these two critical 'components of the Domain of Cognition and the way 
one goes about processing information.) On the Abstraction level, in 
a given classroom situation any time the student is "cued" by a specific 
form or pontext In the situation as to what he had better use to deal 
irtth the problfifflr then this level of thinking is at best Transfersion. 
Thus, a student's performance on a written assignment in social studies 
Mhen he is not directed or expected to pay attention to grammar, 
spelling, etc. would be a good sample of "how" and "what" he under- 
stands about grammar, spelling rules, etc. on the Abstraction level. 

Organization. Level 7. repi^sents' the arrangement and structuring 
of accumulated abstractions within a. single cognitive-belief system. 
The last level. Generation, represents the efforts of the student to 
Integrate via synthesis (e.g.. Hegel's model) separate sets of guide- 
lines, understood as abstrajctions to produce new orientations to and 
tsfderstandings of his, universe of experiences. f 
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b) Pre*Observat1on level eoqn1t1ons 

■ I ' • r 

Each student continually responds to envlroranental Information on 
the basis of pre-experlmental cues or dispositions which tend to pre- 
pare hlin for the next experience or piece of Infonnatlon. The pre- 
Observatlon cues serve to provide the student vHth a *n»nta1 set' 
which frequently Influences—If not ^Jetermlnes— what Information w^ll 
be attended to and probably received, how this Information Is to be 
processed, and hbw this Information Is likely to be encoded and stored 
In long term memory. 

Although the teacher often provides cues to the student imnedl* 
ately prior to the presentation of Information or experiences, these 
cues ntay not possess the same strength as ones the student has himself 
provided. Most students have acquired their own procedures for 'read* 
'ing* environmental cues to alert them as to what to expect or to look 
for next In the way of information or experiences. And, unless cued 
otherwise or unless their own provided cues are over-Hdden some 
stronger external cues, each student will tend to follow his own * read- 
ing procedures* and cues in preparing himself for classroom learning 
activities. The student may be cued by the subject matter content 
Itself/by the classroom, by the teacher's directions, etc. such t^at 
he foms prejudgments about Ca} what Infoirmiation Is likely^ to be pre- 
sented, ib\ what. Information Is likely to be Important arid hence, 
warrant his attention, and Ul how he should or can attend to, process, 
and/or store the Information to be presented. In some cases, his 
personal cues over-ride any cues the teacher may prQvfde«no matter ttow 
Interesting or motivating they may appear to the teacher, other students, 
or an oiitslde observer. C^tore details on the role and function of 
"cues" are presented below.) 

c) The Interaction between Reception and Transformation level 
thinking 

Reception represents the level which Indicates that soit^ Informa- 
tion of some kind has reached the student. As presented In this taxonomy 
the sublevels of Reception Cand Transformation as well] are primarily 
Identified to help the teacher view these levels of thinking as they 
would appear In specific classroom settings. Regardless of whether 
th^ appear In the form of outward behavior or not. the teachers need 
to be fully aware that Reception and Transformation level thinking 
takes place automatically within the student as new Information Is pre- 
sented to him. It Is also Important for the teacher to realize that 
even though Reception and Transformation level thinking Is automatic, 
this In no way Is to be Interpreted to mean that what goes on during or 
what beconies the end product of this thinking Is necessarily a correct, 
complete, or an accurate representation of the original information or 
experience. For this reason, the .teacher must' listen and observe care- ' 
fully during the student's public demonstrations of these two levels of 
thinking to make sure the results are consistent with the original In- 
formation as It was presented. Furthermore, in many cases, the teacher's 
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passive response to a student's behavior serves to reinfdrce "what** and 
"how** he understands tfie tnformation he currently is thinking about snd 
trying to leant. 

The lower forms of Reception level thinking indicate only minimal 
receipt of information, while the highest form. Declaration, reveals 
publicly (orally) exactly what information has been received. 'Re- 
ceived infomation is eventually processed In terms of its meaning to 
the student. Hence, those visual, auditory, and other sensory inputs 
which Have been received are translated into meanings which make sense 
to the student hiiiself (i.e., it attains Transformation level status). 

Because It is personal, the translation-transformation transition 
from R^eption to Transformation level thinking may at times distort * 
or modlfV Input Information that has been received. Transformation 
acknowledges the fact that different students consistently seem to 
understand infomatlon and experiences in quite .differait ways. Part 
of this transformation activity involves the degree to which the 
student understands and considers the meaning of the entire context in 
which the received information was embedded. This translation activity 
also involves how the student vrlll use previous inforrostion and under- 
starvllngs as a basis for looking at and processing the new Information. 
In the c1assro«n. Transformation should extend to the efforts of the 
student to practice using his newly received information during the 
same class period it Is received. This higher form of Transformation, 
Adaptation, represents yet another way the student can qlve meaning to 
and test the meanings alreaciy assigned to newly received information. 

Subsequently, there Is one important rule the teacher should 
follow to guide their assessment of a student's level of learning 
newly presented Information. No matter how 'sophisticated* a student 
appears to have understood and can use new information presented to him 
In a given classroom period, the student can never exceed the Transfor- 
istlon level of cognitive unders.tanding for this information on the day 
this information was first presented. Such 'sophistication* would only 
reveal the active Interaction between Reception and Transformation Uvel 
thinking. It should not be used to infer that this information or 
understanding has alreaciy been stored in long term memory for easy re- 
trieval at a later date. Such active Interaction would only s^rve to < 
indicate "what" and "how" information is likely to be encoded and 
Itored. Thus, Reception and Traflsformation serve to Influence and r-^t 
determine what and- how information wil be stored for later retrieval. 
Consequently, the general rule the teacher should keep in mind for in* 
structional situation^ is that new information presented to and under- 
standings achieved by a student in one class period cannot be considerec 
to be either stored or learned data until the next class period. The 
acceptance and adherence to this general rule would be consistent with 
the definition of ''learning*' as a reasonably stabU ability of a person 
over time in regard'to an acquired behavior based upon the use of re- 
ceived information. 
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, An exanpte may s^rve to clarify the meaning and Ififi^lcatlons of 
this aspect of thinking and 'learning.* Lets suppose a student re- 
ceives Information On the definitions of the three terms 'revolution,' 
*c^vf1 war,' and 'rebellion,' Lets further suppose that he spends the, 
rest of the same class period distinguishing between examples and non- 
eixamples- of each of these using the definitions as the criteria of 
selection. This behavior Illustrates Tis^nsfonnatlon level thinking ani 
no iilgher leveH— regardless ^f how mny of the examples he identified/ 
as being correct. Hence, while the studl^t fDay appear to have 'knowl- 
edge* of these definitions and seined Xcf know how to 'apply* It, his 
responses cannot be used as the basis for Inferring that this 'knowl- 
edge' has either been stored or can be retrieved at a later time by 
the student. To treat this behavior In aiy other way is to mlsrepre- 
sent«Uie level of thinking itself. To assign this behavior at any 
higher level is not warranted by the student's actual performance nor 
does It Indicate that he will be able to recall this Information from 
memory at ar Tater date. Hence, at-the-tlroe-of-reception-of-new- 
InfOrmatlOp behavior can never be equated with learned knowledge nor 
with ai\y behavior resulting from the* use of stored Information retrieved 
from memory^ Ultimately,. It Is what the suident has stored and can 
retrieve from memofy about this Information tomorrow that reveals what 
Is In fact 'known* about these definitions, their uses, and^e situa- 
tions which were studied. 

Inherent In thl^ taxonomic model Is the assumfttion of the existence 
of an 'elastic-like' short term ni&nory componen . As mentlcneiJ above. 
It must be assumed that new information pitesent j to and understood by 
a student during' a given class period canrjot be equated with the. reach- 
ing of the Retention level (I.e., post-^lohg term memory storage). The 
new Information must be assumed to be Only In 'ten^rary storage* and 
has not as yet been stored in one's long term memory. This elastlciliy 
of short term memory he3ps to explain why ia student may cram large . 
quantities of relatively new Information into their memory or carry on 
during a three hour seminar as If he had really retained the Informa- 
tion and afterwards behave with almost no j 'knowledge* of what he had 
supposedly learped. ' ; . 

• this phenomenon of apparently loss of knowledge aUo helps to ex- 
plain Why a well -structured and well-arttculated "sursnary-revlew" at 
the end of a given period assists all- students In consolidating and 
highlighting, the information covered In diass. This review helps' 
students to' reconsider— at the last moment so to speak— tie meanings 
and understandings they have attached to this Information It may well 
be that the break etween classes allows the student to "clear" his 
short term memory the Information Just collected from irhe previous 
class and to prepay ^ It for the next. This cUaring Includes the 
encoding and storage of Information Into one's long term memory as well' 
as the discarding of some Information deemed of 11tt!e or no value by 
the student. 
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* . ' d) Post-transformation encoding and storage Into long term 
giemory 

. Following Traftsfonnatlon level thinking about newly received In- 
formation, the student automatically (and apparently unconsciously) 
decides what is to be kept and stored from all that has been received. 
Once this dectslon has b6en made, the results are automatically cpded 
and stored for later use. The meanings which have been assigned to 
the Information as well as the uses It was put to shortly after its 
reception Influence this decodirtg-encodlng-storage procedure. Depend- 
ing upon how well students have accurately translated and used the 
newly received infonnatlon, assessed Its Importance and/or relevance, 
and fbrmed associations between new and alreat^y stored infonnation, 
the new information may be (a) stored in convenient and easily access- 
ible v^s, (b) stored in more remote places, (c) stored in the 'wrong' 
way in terms of inappropropriate cues, or (d) discarded and not re- 
tained at all. 

It is Important fbr the , teacher to realize that no one can guar- 
antee that a student will encode' infonuatidn correctly and completely 
or will store it for easy later retrieval. However, it seems very 
possible for the teacher to take steps to increase the likelihood that 
information will be properly and accurately received, transfontsd, en- 
coded, stored, and eventually retrieved by the student. These steps 
begirt with Ca) providing appropriate and functional pre-Observation 
cues, (b) reducing interference at the Reception and Transformation 
levels which may distort what is being received and/or how it is being 
personalized, Cc) providing accurate and meaningful feedback on the 
'Vhat" and "how** of informafon that has been processed on these two 
levels, and (d) using refntorcements to encourage positive and accurate 
. meanings be assigned to the oew behaviors and understandings the 
student is demonstrating. The literature abounds with the character- 
istics of each of these four steps as well as describes the means by 
which a teacher can help influence what students are likely to receive, 
encode, store, and retrieve. 

e) Wov1n9 from Transferston to Abstractionlevel thinking and 
learning ' 

On the Transfersion level, the student practices and rehearses 
guidelines he can recall from memoryMn situations where these guide- 
lines are appropriate. (See the section on "guidelines** should that 
be necessary.) The function of this level of thinking is to assist 
the student to determine how he can make use of the Information he has 
stored and can recall. Transfersion thinking also helps the student to 
tetermine whether or not knows "when, where, why, and how" to use the 
^ Information he has stored in long term memory. In a sense, this level 
heips the student to make his recallable information practical knowledge. 
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The ability to use Information retrieved from mauory Is a higher 
level ability than us1ng^~tftftfA|me information on the day It was first 
presented. It Is higher leviH^lnt^Ing because the student has already 
<ten»nstrated the ability to^jto]^ and: retrieve the Infonnatlon and does 
not have to depend on reTef^ui^to ,cliiss notes, the text, etc. as the 
source of the Information that is to be used. At any time, a student 
has to refer to notes or a text and then allows his thinking to be tied 
to the Information provlded-ln these sources, he operates on the pre- 
Retentlon level -^even though he may have covered this Information days, 
Meeks, or months before. Here Is an example of where the source of the 
information being an external rather than internal one makes the think- 
ing which results a lower level rather than an upper level operation. 
Thusy while a student's response may be the same for both the Transfor- 
mation {external source} and the Transferslon (internal source) levels, 
the Transferslon level response represents the higher level of cogni- 
tion because the basis of his response is known at a higher level 
(i.e., known via recall from one's own memory rather than because it is 
presently available to the student and has not as yet been stored in 
long term memory }V 

In order to make information retrieved from metrtory practical 
knowledge and In order ^ make use of it for higher level thinking, 
^e information must be uf the form that can be ^put to use.' In the 
Domain of Cognition, information which possesses the potential to 
direct, guide, or provide the means to explain, examine, or deal with 
a problen, experience, or situation is referred to as a guideline. 
Guidelines may take the form of a list of characteristics, a definition, 
a rule or principle, a set of directions, etc. (see the section below 
on "guidelines" should that be necessary at this time). Each of these 
- forms of information may be used to guide thinking and are different 
from information that cannot be used to direct or guide thinking. For 
example, a specific date, time, name of person, place name, or location 
which specify items for their own same would not be considered as 
guidelines because the student would have to make use of some other In- 
formation such as the characteristics of a time period, the chrono- 
logical sequence of some series of events, etc. in order to find much 
'use' for these specific data. Guidelines are also associated with a 
specific or a variet:* of cues such that when these cues are given, the 
student should then recall and then use the guidelines he has associated 
with the particular cues. If the student is to be able to use the 
guidelines he has stored as guidelines, he must also be knowledgeable 
about the appropriate and inappropriate cues which go with each set of 
guidelines he has acquired, since guidelines provide the ba^is for 
moving into higher levels of thinking, the student must be able to 
retrieve guidiellnes stored as Information so that he can use and prac- 
tice them on the Transferslon level. 
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As part of the learning on the Transfersldn level, the student Is 
Infonoed as to what guidelines he Is to use in order to respond to the 
particular problem or situation presented to him. For Instance the 
teacher may Infons the student that he Is to examine the film on the 
Aborigines In terms of the 'characteristics of primitive societies* 
which he was able to recall from memory earlier in the period. Since 
these characteristics (I.e., guidelines) vtere studied on a previous 
day and were recalled at the beginning of the period, the student is 
now directed to practice using these characteristics on the Transfer- 
slon level. This activity gives the student practice In (a) Identify- 
ing relevant stimulus cues associated with- these guidelines, Cb) 
actually learning more cues to which he can associate these guldellnesi 
and (c) applying these guidelines to respond correctly and adequately 
to a given situation. A Transferslon level lesson would also emphasize 
what It Is about the situation that might be used as "cues" to help 
tetl the student that In future situations they should also consider 
using these same guidelines tp direct their thinking. The cues may be 
presented by the environment, by the nature of the course or Its 
subject matter content, by the type of probl^, or by the form or shape 
of an Item, it Is during this practice-oriented level that the student 
comes to better understand the relationship between a given cue and 
the use of the gu1<fe1ines he has associated with It. It Is expected 
that after a time, when a certain cue Is discovered In a particular 
situation, the student will automatical lyr.retrieve and use those guide- 
lines which he has associated with it. 

As a student comes to understand a set of guidelines i Its uses* 
Its appropriate cues, and the relationships between a given cue and 
Its relevant guidelines, he begins the act of Internalizing these to 
the point t^at he understands them as ^'abstractions" rather than as 
concrete pieces of Information, in other words, the student begins 
to use these understandings as part of his way of perceiving, thinkfhg* 
and behaving without being consciously aware that he is doing so. Wher 
this happens the student Is said to have achieved the ability to spon- 
taneously and freely use these understandings In relevant situations 
without being deliberately prompted to use them. In a manner of speak- 
ing, he will have Internalized these understandings so well that they 
have become almost habitual, spontaneous, automatic ways to view and 
explain environmental situations whlcji contalrutheir-releyantxues. " 

On the Abstraction level the teacher can onty test for and/or 
provide conditions to determine whether or not the student has In fact 
Internalized these understandings as abstractions. These tests or 
conditions must be separate and distinct from the contexts, situations, 
and most of the obvious cues which were present when the student first 
learned and later practiced these guidelines. For this reason, many 
teachers would have difficulty setting up appropriate tests to measure 
learning on this level. Math teachers may well have the most difficulty 
In setting up such condltlcms whereas English^ Science, Social Studies* 
and other such subject matter area teachers should have relatively 
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little difficulty In providing such conditions. A student's use of 
the characteristics of "lalssez faire economic and sotlal theory** as 
the basis of 1nterp.ret1ng Elsenhower's 1956 GOP Nonnnatlon Acceptance 
Speech several months after these characteristics were studied and 
practiced In class and without the teacher providing cues to 'tell' 
him he Is to use tffm would Illustrate an Abstraction level behavior. 

The teacher -tsust also keep In mind that certain processes such as 
"coH^arlng," "extracting,** "utilizing," and valuating" are not auto- 
matically Abstraction or higher level activity. Abstraction level 
thinking, like all levels of the Domain of Cognition, Is not associated 
with ai^ particular process. The level of thinking Is alw^ deter- 
mined by what the student uses as the basis for the particular process. 
If the student has Internalized guidelines learned and rehearsed at the 
Transferslon level and then freely and spontaneously uses these In a 
quite separate situation without being cued to use them, then the 
teacher may assume Abstraction level thought. At the same time, on the 
Abstraction level like the Transferslon level before It, there appear 
to be at least twenty-one (21) different ways (processes) one can use 
guidelines to examine, explain, or view situations and experiences with 
the level of the understanding of the guidelines used In this thinking 
rather than the particular process Itself serving as the basts for de- 
termining the actual level of the student's thinking. 

3, The Role of Guidelines In Cognition 

The Domain of Cognition assumes that post-Retention thinking and 
learning are based upon the use of that type of Information that takes 
the form of guidelines. By guidelines Is meant those forms of Informa- 
tion which serve to direct, guide, or orient thinking or behavior In a 
particular direction or way. They provide the basis for proceeding In 
a particular way In a particular situation. In short, guidelines are 
those form of Information a student may use In order to view, examine, 
explain, make decisions about, or respond to other data, situations, or 
experiences. Examples of some of the different kinds of guidelines 
which are available Include assuflq)t1ons , crverla, rules, directions, 
definitions, postulates generalizations, principles, and-formulas. 
(Figure 4 contains a list of some of the various kinds of guidelines 
which a student can learn to use. Figure 5 provides a list of actual 
examples of guidelines students can acquire and practice.) 

The role guidelines play In upper level thinking Is a critical one. 
Individuals appear to need guidelines In order to operate at levels 
aboye Retention. Hence,gu1del1nes rmist be emphasized on the pre- 
Retentlon level to Increase the likelihood they will be transformed, 
stored, and recalled as completely and accurately as they were when 
they were frist presented* For only guidelines which can be recalled 
from memory by the student are available for him to use as a basis for 
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higher level cognitions. For this reason, guidelines naist he Included 
as an Important focus—If not the most Important focus— oa all levels 
of Instruction. 

On the pre-Observatlon Preparation. level , a student may be cued 
to look for the presence of some .guidelines that he Is expected to 
4eam or ntay be alerted to the fact that a particular set of guide- 
lines would, be most useful for him to use In order to handle a situa- 
tion about to be presented. For example, he may be told that the next 
segment of a fllmstrip Is going to present a series of steps he should 
follow In order to plot a point on a word map. Another example would 
be the Inclusion of a set of questions prior to a reciting for the 
purpose of 'directing' the student's attention to the In^ortant parts 
of the reading. 

On the Reception and Transformati >tt levels, a student may be 
directed to Identify specific guidelines, their uses, and their appro- 
priate stimulus Cues and to give each all of these special meaning. 
Secondly, the student may be given the opportunity to practice using 
these guidelines In class on the day these guidelines are presented to 
him. In such first day cases, the student should receive feedback as 
to the completeness and the accuracy of his understanding of these 
-guidelines, their uses, and their appropriate cues. Thirdly, the 
attention of the student at the end of the period should be directed 
at what guidelines were presented and used, how they were used, and 
what cues were associated with their use. It Is recomnended that the 
student rather than the teacher orally express his understandings of 
this newly acquired Information both during and at the end of the 
cl^ss peflod In which they were first presented. In the "surmnary- 
revlew" at the close of instruction for the day^ the teacher also 
should stress the guidelines as well. In any case, the degree to 
which all the above are covered on the ds^ new guidelines are first 
Introduced serves to Increase the likelihood that this Information 
will be completely and accurately coded and stored for each access In 
the student's long term »)emory. 

On the Retention level, the student should be required to recall 
rather than merely recognize the guidelines he has stored from at 
least the previous day's lesson. The student should be required to 
recall how and wh^ these guidelines were used In a previous lesson. 
In addition, the student should recollect the cues which were (and 
are) associated with the particular guidelines he studied. The more 
Important a particular set of guidelines Is to explaining and solving 
later situations and problems the teacher expects the student to be 
able to handle, then the more complete and accurate their recollection 
must be. Incomplete recall or mere Recognltlon^level Retention are 
indications that the guidelines have not been understood and/or stored 
as well as they should have been. This low ability to recollect 
needed guidelines is an extremely weak foundation for more complex 
levels of thinking. 
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The more critical the guidelines are for helrlng the student 
deal with complex situations the teacher wants tt present, then the more 
time the student should spend on the Initial acquisition of the guide - 
lines and on reviewing and re-learning them on the pre-Retentlon 
levels. If this revlev^' Is necessary, the teacher should keep In mind 
that a student's reference to notes, .a text, a handout,, or a minl- 
. review lecture by|the teacher vfculd revert the thinking level to 
below the Retention level because the student would In essence be 

treating thliJnfcrraatlon as newly received InformaMon. Hence, any- 

tlBBB a student depends upon" some outside'source to inwfde^the guide-- — 
lines he Is to use In a given situation, this behavior must be con-, 
sidered pre-Retentlon level thinking. 

On the Traffsferslon level, the student uses recallable knowledge 
of guidelines, their uses and their cues. In situations where ..this 
knowledge Is appropriate and where he Is directed to use It. The 
student may use these guidelines in s1a.1tar and/or different situa- 
tions and settings from those where he originally acquired these 
guidelines. The student may find himself using a single guideline, 
combining two or three guidelines, or forming complex patterns of 
several guidelines in order to respond to situations and problems. 
In each Instance, the student focuses his efforts on practicing and 
rehearsing his knowledge of these guidelines towards acquiring an 
almost automatic response pattern to situations where these gulde- 
lines are appropriate. As he practices using these guidelines, the 
student may gradually convert these guidelines from Information under, 
stood as stored specific content Into information understood as an 
abstraction. 

Before going further, a couple of notes of caution should be 
issued to the classroom teacher. First, from the time new Informa- 
tion is first Introduced to the student, his prior learnings and 
thinking processes will tend to modify, translate, and possibly even 
distort this Information in order to fit It Into the cognitive belief 
system he already possesses, ^tence, all new gui deli nes and Informa- 
"ttcffr the student recetves will tentf"trirndergd-T;if1s~mod1fTcatibn and 
translation procedure. Unless the teacher Is careful, the student 
may modify new gnldellnes so much that what Is left are mostly those 
guidelines he used hefore the new guidelines were Introduced. There- 
fore, the teacher must Insist that the student acquire, learn, and v 
use correctly the guidelines as they weru presented to him. This 
accuracy Is. especially Important on the Transformation and Transfer- 
slon levels. Secondly^, teachers are cautioned not to become so ob- 
sessed that students use certain processes that they Ignore what the 
student uses as the basis for these thinking processes. Students 
should learn better bases for thinking at higher levels (i.e., more 
functional guidelines). It would appear that the single criterion 
for determining the level of all, thinking Is the level of one's under- 
.f:- Standing of the guidelines which are used to direct and ground his 

thinking Independent of the thinking process that is used to produce 
the response or behavior. 
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On the Abstraction leveU the student 1s not to be deliberately 
nor obviously cued as to what guidelines he is to use, but is expected 
to use the appropriate guidelines when a situation given to him con- 
tain their own cues which at^ associated with a particular set of 
guidelines. On this level teachers*can only provide situational cues 
at a titae or In a nanner where the student 1s not expecting the cue 
aRd/or tdiere the student is not anticipating the use of a particular 
set of guidellYies. In niost instances. Abstraction level performances 
cannot be measured in a course or unit where the guidelines, serving as 
* ^ttsis ^ier-th4s-?eve1 -th4fife4flg were «r4g4RaWy-4cqui red and/on-prac- 
ticed. 

One's Organization level structure treats guidelines as relatively 
concrete Uems of infornation when they are understood at the Recep- 
tion through Transferslon levels. 8y the time they have achieved 
Abstraction level understanding, these guidelines become part of the 
studoit's cognitive belief systeni. These abstract understandings be- 
come the means by which other inflorm^ion and guidelines not under- 
stood as abstractions are considered, assimilated, and accoitmodated 
into the student's overall thinking. 

On the Generation level the student is concerned entirely with 
the abstractions he alreadty possesses. The students may eventually 
work with his ideas in such a way that he finds his existing frames of 
references of little use to him or finds them incompatable with his 
need to explain or cope with a particular situation or probl^. 
Here the student finds that no existing single guideline or set of . 
guidelines undierstood as abstractions seems to work and there is a need 
for him to formulate new ways of thinking or behaving. Consequently, 
the student Integrates separate guidelines Into a single set which 
contains components from each previous set (e,g., integrating via 
Hegel's model of synthesis). 

In review, guidelines operate as t,ie basis for all upper level 
thinking and serve as ^ basis w1thj<f^4€h-a student can learn to think 
abstractly. It is. essential ^ t *— ' Wt at teachers help each student. to 
develop a large repertoire of guidelines which can be used by him as a 
frame of reference for viewing his experiences and life situations. 
In nearly altf cases, the<student has already acquired some abstrac- 
tions as a result of previous experiences, and these serve to operate 
in a conservative fashion, i.e., they serve to retain the status quo 
and hinder the acquisition of new, different, and/or restrictive 
guidelines. Thus, the teacher must work hard on all levels to help 
their students acquire and use newly presented guidelines as they are 
first identified rather than reinforce, these guidelines as they are 
gradually modified by the students' existing cognitive-belief system. 
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4. The Role of Affect-Oriented Guidelines In Cognition 

Now that the role guidelines play In thinking has been explained. 
It Is appropriate at this point to introduce the relationship of 
guidelines to cognitive-affect as this behavior Is Integrated within 
the Domain of Cognition. First, cognitive-affect my take the form 
of guidelines and fulfill the role of guldeltftes as described above. 
When cognitive-affect takes this form, these affect-oriented guide- 
lines are neither automatically nore Important or are they considered 
Ininedlately to be higher levels of thinking than are non-affect 
guidelines. Affect guidelines are neither Inherently more or less 
Important than affect-free guidelines. Secondly, affect guidelines 
may be acquired, retained, and learned In the exact some ways as are 
all other t^ypes ttf guidelines. They are not processed or learned any 
differently than are ar\y other types of guidelines. Thirdly, the 
fomts which affect .guidelines may take are similar to those which 
non-affect guidelines may take (see Figures 4 and 5). As can be 
assianed from the abdve discussion, the Domain of Cognition views all 
guidelines. Including cognitive-affect ones, as being equal to each 
other as forms of Information a student can acquire. That a student 
finds some affect guidelines of more 'i*ss value to him Is a product 
of his own cognition and Is not the result of any inherent differences 
among the guidelines he has available to receive. 

> 

For the sake of conveniencet. affect-oriented gulttelines may be 
classified into at least five (S) different categories. These repre- 
sent arbitrary categories rather than natural ones. Each of these 
categories is identified and briefly explained below: 

a. Aesthetic guidelines . These guidelines represent 
Information which the student may use to guide or 
orient his thinking in terns of beauty, ugliness, 
pleasantness, etc.; 

- - b. Horali guidelines . These guidelines represent informa- 
tlon which the student may use to guide or orient his 
thinking in terms of what is right, wrong, moral, im- 
moral, fair, just, etc.; 

c. Normative guidelines . These guidelines represent 
information which the student, may use to guide or 
orient his thinking in terms of what is socially 
acceptable, expected, or considered to be proper 
within the context of his group, society, culture, 
etc.s 

d. Value guidelines . These guidelines represent infonna- 
tion which the student may use to guide or orient his 
thinking in terms of what is considered good, bad, 
etc.! and 
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e. Value/affect'free guidelines. These guidelines repre- 
sent tnfomatlon whlrh the student may use to guide or 
orient his thinking In terms of some values or other 
^ affect-oriented decision which Is based on non-affect 
guidelines but wHose use makes an affect decision 
possible. 

Each of these affect-oriented guidelines may be used to make decisions 
and to direct thinking on several different levels of congition. They 
my be received and transformed as new information and used at the 
tine they were first presented. They may be stored and later retrieved 
on the intention level. Once recalledt they ms^ be practiced and re- 
hearsed on the Transferslon level and then later understood ^nd spon- 
taneously used on the Abstraction and Organization levels. It should 
be evident by this explanation that a set of affect-oriented guide- 
lines is not to be Immediately attached or identified with any 
particular level of cognition. Psychologically, the actual level of 
each of the affect guidelines the student knows is determined by the 
same criterion as are all forms of guidelines; thai; is, by the level 
of understanding the student has of the guideline Itself. 

Affect guidelines unde^tood at the Abstraction level or above 
heavily Influence how a student will tend to respond in a given situa- 
tion. In most cases, students have gradually acquired various sets of 
affect-related guidelines as a result of their personal interpreta- 
tions of their experiences and the external guidelines they have 
been exposed to via parental rules* the teachings of their church or 
religion, etc. Many students are not aware of most of the affect 
guidelines they use to make decisions and to behave. Teachers should 
help students to identify, explain, and clarify the abstract affect 
guidelines they use as well as to examine how and when they do use 
these guidelines. ' ' v 

' Like all guidelines, a* student may learn to use different affect 
guidelines, but this requires iuch taore than the mere introduction of 
one set of guidelines to replace an existing set. The student must 
learn to correctly and accurately use these new affect guidelines as 
he would any other guidellhes to the point that this new set is under- 
stood as an abstriaction. Only on this level will the student have the 
chance of acquiring the new affect guideline such that he "lives it" 
rather than having to continuously and conscloucly trying to "fbllow 
it." * .. 

Besides operating independently of any specific level of cognition, 
these affect guidelines also operate Independently of any specific 
process of cognition. The process of assigning value (i.e., valuating) 
Is another aspect of thinking that has long been treated as being an 
upper level process. However, valuating, like Its twenty co-processes. 
Is not inherently a higher level process. Like all processes, valuating 
may occur on several levels including Transformation, Transferslon, 
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Abstraction, and Generation. For purposes of this section of the 
paper, theteacher needs to realize that affect guidelines are not 
to be etfuated with any particular level nor with any particular pro- 
cess 9f cognition. * 

5. The role of cues In cognition 

A student not only responds Iniiiedlately to specific parts of his 
environment, he also uses Information just received as a basis for de- 
ciding what he should or should not pay attention to In the present 
situation Of In the situation that Is to follow. Information which 
helps the student to know what he is to retrieve or use, what he Is 
expected to or should pay attention to, or what he my or should pre- 
pare himself for In a given situation or in the situation that Is to 
follow is referred to as a jcue.** At tises a cue may alert the student 
as to the kinds of information he should begin retrieving or what 
guidelines he is to use. At other times, the cue serves to help the 
student to understand how he might organize information that is about 
to be presented to him. This type of cue may also Inform t)ie student 
as to Mhat he shoiild anu/or should not pay attention to in an upcoming 
event. At stfU other times, a cue may serve to help the student 
identify what process(es) he may or should use to process Information 
that is to follow.' 

As used here, the term "cue" refers to any aspect of. the environ- 
ment which serves as infomatlon to alert, clue, hint to, indicate to. 
Intimate, pre-inform, prepare, signal, warn, or suggest to the student 
to behave in certain ways in response to a given situation or an im- 
mediate future situation is a cue. An announcement to stMdents of 
what parts of an upcoming lecture will be and will not be on tomorrow's 
test is an examg1e_pf „a„cue<^^In ypt another^wa/r formation the 

siOdent has associated with certain types of behavioral responses such 

that when presented with thfs information he knows what he Is to do Is 
a cue. 

One the pre-Observatlon level, the student may be alerted through 
external or Internal stimuli that he must, should, or may need to 
focus his attention on certain elements of or information 1n his en- 
vironment or an upcoming event. This pre-Observation cue helps to 
ensure the likelihood he will attend to, observei and receive certain 
kinds of information he has been alerted to receive. These cues serve 
as pre-experimental information so ^ftat he may form a 'rnfnd set* as to 
what is to follow and what he should or is expected to pay attention 
to in the situation that is to follow. 

Generally speaking, all studentS-have acquired a vast repertoire 
of Internal cues which they continually use as a basis for influencing 
their attention, reception, thinking, and behavior. These cues serve 
to help the student make many routine decisions and responses often 
without being consciously aware of why he Is responding in that way. 
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For Instance, If the teacher directs the class by saying "Get out « 
sheet of paper a'nd pencil and clear ^ur^ desks,** the student auto- 
matically prepares hltnself for a test. Interestingly, a cue which 
serves to get one studj^t to attend to a specific Item may not cue 
another student to do the same. A given cue frequently has different 
strengths of , Influence for different students. ^ce,,J^chers cannot 
asstme that a specific cue or combination of cues will work eqially 
well with all students/ As a general rule for the classroom teacher, 
unless a situation or cue represents a significant departure from ^ 
the contexts and content the student Is to use or unless It Is of the * 
type which especially appeals to the sti^dent, the teacher should I 
assume the setting Itself (and the student's previous learned expect* 
tlons In that particular setting) provides Its own cues to the | • 
student. - - ' 

Cues are important for Qther reasons than to attract one's atten- 
tion. Much of learning Is based upon the association of one piece 
of Information with at least one other piece of Information. Thus, 
Information tends to be considered in terms of Its relationships and 
associations with other Information such that the Identification of 
one Item of Information serves as a cue to retrieve other information 
which has been associated with It. For example, the student' usual 1y 
learns the date *'1492'' in association with the Information on the 
"first expedition of Columbus to the New World.** Therefore, when one 
mentions either "1492" or "In what year did Columbus set sail on his 
first expedition to the New World?", the other piece of Information 
tends to come linnedlately to his mind as well. This form of cue 
serves as the basis for much of a student's memory storage and re- 
trieval thinkino as waII a$ his behavior. 

BAs1d«>s hftlo^no a student to learn Information In such a wav so 
that it cues the retrieval of other aooroorlate Information tne 
teacher should consider another Important use of cues. The student 
needs to associate certain specific cues with those guidelines which 
are appropriate to use In situations where these cues are presented. 
He also laUst learn that in situations where he is told to use a 
particular set of guidelines there probably exists some form of the 
cues he had associated with that set of guidelines. 

Besides helping a student to learn information in such a way so 
that it cues the retrieval of other appropriate information, the 
teacher should consider another important use of cues. The stucient 
needs to associate certain specific cutis with those guidelines which 
are appropriate to use in situations where these cues are presented. 
He also must learn that in situat/ons where he is told to use a* 
particular set Of guidelines there probably exists some form of the- 
cues he had associated with that set of guidelines. 



For post-Retentton learning, the student tnust not only learn 
guidelines, per se, but he must also understand (a) situations where 
these guidelines are appropriate, (b) hOM these situations act as 
cuei to infam students as to the correct guidelines to use, (c) how 
these guidelines should be used, and (d) what It Is that make these 
guidelines appropriate for the given situation. In higher level think- 
ing, cues serve the role of alerting the student as to what guidelines 
he ought to use In a particular situation or setting. 

Cues may also be associated with affect-orfented and affect-free 
guidelines and information. As with all cuest the student must have 
acquired the association between a given cue and Its appropriate 
guidelines so that these affect-related cues actually function as 
cues. And, as with all aspects of cognitive-affect, a given cue Is 
.not to be automatically connected to any particular level of thinking. 

6. Processes and Procedures of Cognition * v 

Students continually use various thinking l^rocesses and procedures 
In order to understand, practice, and make use of Information they 
have received and/or retained. While these processes and procedures 
appear to be automatic mental activities each student possesses. It 
sometimes Is not clear as to when, wher%., and how students make use of 
either. The sections beltiw serve to tiarify the Issues regardimg 
what these two activities are and how each fits Into cognition. 

a) The processes of cognition ^ 

Although they are often treated as being equivalent, there Is a 
clear difference between a cognitive process and a procedure. A pro- 
cess may be defined as the simplest form of mental activity which Is 
content-free and which functions to tv-^at Information or content In a 
particular way In order to bring about a particular result unique to 
It. By definition, a process cannot be subdivided into any smaller or 
slmpller unit of cognition. Each process serves to take Information 
and deal with It In Its own particular manner which Is] distinct from 
what any other single process by Itself can do (See Figurei for a 
description of the major Information processes of cognition). At least 
twenty-one iZl} distinct processes are avallaole for the student to 
use Including the processes of "association," "classification," '^'com- 
parlson,** and "valuation." , 

For the sake of convenience, each process may be viewed along at 
.least four different dimensions. Each of these dimensions help to 
provide another way of understanding the particular mental activity 
which Is associated with that process. The four dimensions are 
Identified and briefly defined below: 



* In .April, 1979, Stahl changed the name "processes" to "metaprocesses"' 
This paper otherwise remains unchanged^ sines the 1978 presentation. 
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MAJOR INFORMATION PROCESSES OF COGNITION* 



PROCESS NAME 


MAJOR Activity 

OF THE PROCESS 


FUNCTION OF THE PROCESS ^ 


COMPLEMENTARY ACTIVITIES 5 • 


. 1. Association 


Associating 


* 

joining or tying two or more items together with the cn^hasis 
on the conjunctive aspects rather than on the whole 


Affiliating, Connecting, 
Interrelating, Relating, ^! 
Tying 


2. Classification 


Classifying 


forming groups and/or putting items into categories 
* 


Categorizing, Grouping, 
Ordering, Sorting, 
Systematizing 


* 

3* Combination 


Combining , 


putting separate items or ^information, into some Single 

whole ' , ^ ^ 


Blending, Chaining, Com* 
piling, Integrating 


4. Comparison 


Cojaparing 


identifying what and/or how items'are si'miliar to and/or 
different from one another 


Contrasting, Equating, 
Likening 


5. Condensation 

- i f — ! 


Condensing 


producing a shortened version of some longer form of infor- 
mation ^ 


Abbreviating, Abridging, 
Consolidating, SimpLifying, ^ 
Summarising - 


6* Conversion i 


Converting 


changing the external or internal fcattiros^ size, etc. of aft 
item or^information for the purpose of making it different . 


Altering, Changing, Devi at- . 
ing, Modifying, Revising 


\ j 

7, Description 


Describing 


reporting the features, number, etc. of the external aspects 
' of information or an item 


ft' 

Announc ing , Nar rat ing , 
Reporting 


8. Designation 


Designating 


assigning a label, name, or exactness to an item 


Nuining, ^Deixning, Labeling, 
Specifying 


9. 

— » — ^ 


)iscrimination 


Discriminating ^ 


'treating items or information differently from one another 


Differentiating, Discerning, 
Distinguishing, 


h 

10. J 


Extension 


Extending 


' ' 1^ ' — - 

providing information which would likely fill a vo.'d in the 

inXOPtno L ion IVitlCIl iXViXlXiXPlU U^lll^ ^VIISIU^IL^U 


Appending, Concluding, 

Pnni tiTi no P it i in3.t i nc^ 

Projecting, Completing 


41., Extraction 

1 


Extracting 


takina^hpart or' a away i^vom ,a larg.er whole to focus on its 
parts ,ind their relation? to each X)ther and/or to the whole 


Abstracting, Analysing, 
Assuming, Deriving 
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12. Interpretation 


Interpreting 


making sense of information in terms of the meaning it has 


^* 

Conceptualizing J Opining^ 
Perceiving, Personalizing — ^ 


13* Organization 


Organizing 


putting separate items together in some interrelated order 
or sequence with the stress on the interrelationships as 
well as the order and systeBi^ 


Adjusting, Arranging, 
Assembling, Composing, 
Sequencing, Structuring, 
Systematizing 


14. Proposition 


Propos ing 


suggesting or providing a probable way of dealing with a 
situation or problem 


Hypothesizing^ Planni^sg, 
Recommendinjf , Theorizing 


IS* Reconciliation 


Reconciliating 


putting apparent opposition iter's or information together 
so that they form a compatable or cbnsisteiit^wHole 


Accommodating, Arbitrating; 
Balancing, Compromising, 
Conforming, Equalizing 


16. Selection 


Selecting 


making a preferred, imperative, or needed choice 


Choosing, Deciding, Deter* 
mining. Judging, Picking 


17. Separation 


Separating 


taking apart information and/or a whole to identify its 
distinct individual parts with the focus on the split ing 
of the parts from eachother 


Breakings Disconnecting, 
Disuniting^ Dividing, 
Segregating, Severing 


18. Translation 


Translating 


putting information into a different form or version than 
it was originally given without deliberately changing its. 
aiessage, meaning, or intent 


Coding, Decodin^i Defining, 
Paraphrasing, Restating^ 
Simulating, Substituting, 
Symbolizing, TraHsforming 


19* Utilization 


Utilizing 


demonstrating how information or an item could be, is beings 
or has been put to use 


Applying, Employing, Fitting 
Transferring, Using 


30. Valuation 


Valuating 


assigning value^ a ratings or priority to an item or 
information 


Appraising, Appreciating^ 
Assessing, Evaluating, 
Judging, Prioritizing, 
Ranking, Rating 


21. Verification 


Verifying 


* 

specifying how information has been or is to be accepted 
as validj true, reliable, or accurate 


Aut hen i eatings Con f i rming. 
Proving J Subs t ant i at ing , 

Supporting^ Val idating 



Robert J. Stahl i v. , l^i/S 



V-.jijtion.-. liiitctl are illustrative and arc not to bt? treated or cons idcrod as inclusive, 
(k no TCiv, •■£*!. nratj' o: prii,**it; or i ijio 1 1 an . 
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a. Process name . The name serves merely as a label for 
tne particular mefital activity and helps to distinguish 
between the overall activity as an activity and the 
activity at the time It is actually occurring within 
the mind of the student. Examples of this dimension 

' Include: Association, Classification, Con^arlson. and 

Valuation. 

b. ^tejqr activity of theprocess . This dimension serves 
to describe the mental activity as It ta^es place In 
terms of what It actually does to Information, I.e., 
It stresses the activity while It is "In-process." 
Examples of this dimension include: Associating, 
Classifying, Comparing, and Valuatlng. 

c. Function of the process. This dimension focuses on 
what the activity actually does to the Information It 
Is using and on how It treats this Information towards 
getting some result unique to that particular process. 
One example of this dimension Is: "joining or tying two 
or more Items of Information together with the emphasis 
on the conjunctive aspects rather than on the whole or 
Its parts.** 

d. ComplCTentary activities . These activities represent 
other forms this process may take or, maybe more 
correctly, specify other labels and names which have 
been attached to this one particular form of mental 
activity. Examples of this dimension by way of the 
complementary activities associated with "Association" 
are: Affiliating, Connecting, Interrelating, Relating, 
and Tying. 

As provided In the Domain of Cognition, the student has at least 
21 basic t>racesses he can use to think about and respond to Information 
and his experiences. Depending upon the type of preparation, pues, 
problems, etc., some of these processes may be more appropriate than 
others In a gl^'en situation. The teacher should also keep In m^d 
that these 21 processes may be viewed as suggesting at least 21 differ- 
ent types of classroom activities which could be developed to help a 
student use any set of guidelines he 1s learning and/or can recall. 
Should a student work on a classification exercise In the classroom, 
the teacher should note that the outward performance of the student 
serves only as Indicator of what probably took Place or is taking 
place in the student's internal cognitive operations, 

b) The "Process Cluster" 

In the act of examination, understanding, and responding to 
situations and Information, certain processes tend to occur In close 
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praxlitjl^ to one another. These processes appear to be related In- 
directly or conco(i«Bitantly to one another. Interestingly, In most 
cases » one does not find a single process occurrltig In Isolation. 
Furttiermore, the nature of thinking, suggests that as an Individual 
finds evidence of one process occurring, evidence consistent with at 
least one other process Is usually also present. For example, In a 
situation where Inforroatlpn^ (e.g., an alternative) Is being "selected," 
the student nay also find himself usfng the processes of "valuation," 
"verification," and "discrimination" as w?ll. Subsequently, this 
patterning of apparent inherent interrelationships among separate 
processes suggests that rather than approach broader process and pro- 
cedure instruction In temts of a number pf randomly selected or separate 
processes, the phenomena of process clustering stould be. considered 
and used. (See Figure 9 for an illustration of this aspect of cogni- 
tion.) " 

Although the implications of the process cluster construct may 
not be immediately apparent, they are nonetheless significant. Because 
learning, thinking, reasoning, and decisionHtaking all Involve com- 
binations and multiples of these processes, eff-fciency and/or diffi- 
culty in achieving effective results may in part be attributed to 
which combinations and multiples a student uses in a given situation. 
Hence, individual differences in problem solving, for example, may be 
due to variations among the combinations and/or order of the particular 
processes they may choose to use in solving problems. Thus, students 
Who have developed their am sequence of processes for thinking, 
learning, reasoning, and decision-making may then resist efforts to 
acquire nem patterns representing new combinations and/or orders of 
these processes. In effect, for the student, this would amount to 
the acquisition of new patterns of thinking—completely "free and 
Independent of" the specific bontent used in this thinking— and the 
unlearning and forgetting of old patterns. 

In addition. Individual students who provide answers to teacher 
questions may arrive at an appropriate answer as a consequence of 
combining and arranging these processes in order to frame their re- 
sponse. Since each process appears to take some 'time,' it would ^ 
seem that part of a student's problem in responding to a. question 
may be due to the time it takes him to process information through 
those processes he has selected to use to produce a response. Thus, . 
the time element needed for the student to process information prion.^ 
to, during, and following its consideration and retrieval may con- 
tribute in part to the variation among students in their response 
rate to given questions or problems. Fortunately, since blrtf\; each 
student has gradually developed his own series of qutomatic re^pnse 
patterns (habitual patterns of processes} to help him examine, ^ 
understand, and react to stimuli and Information. However, less 
fortunately, he may have also developed less than effecti^^e and 
efficient process patterns of thinking and responding. ..at least 
fpr handling the kinds of -information and situation typically 
stressed in schools. 
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It 1s quite possible that the time It takes for each process my 
vary from student to student or nay vary according to the type of In- 
formation the student uses to process*^ Thus, familiar Information 
may take less tlote to process than might entirely new Information. 
Secondly, some combinations and/or orders of processes may form more 
efficient and effective response patterns than others- If so, then 
the teacher might Want to consider whether or not any particular com- 
binations and/or orders of processes may form more efficient and 
effective response patterns than others. If so, then the teacher 
(night want to consider whether or not any particular combination and/ 
or orders of processes my form more efficient and effective response 
patterns than others. If so, then the teacher might want to consider 
whether or not any particular cosibinations and/or orders of processes 
are appropriate of all students or for jiist some certain ones. It 
mi^ht be appropriate to conslc^er whether the time needed for a 
specific process can be reduced or whether a student can reduce the 
tirse which may be required between processes. Answers to these con- 
cerns would be Invaluable In terns of making better decisions about 
the planning of instruction, the selection of teaching methods, the 
behavior of the teacher, and the use of certain types of evaluation 
procedures. 

In summary, the process cluster recognizes that In cognitive 
activity, information processes tend to appear In nmltlple and In 
cotnblhations with one another. The "cluster" provides a useful model 
to describe, study, and explain the processing of infor^natlon by 
students. It also helps to explain how students vary In their ways 
of thinking about very similar situations. Finally, the use of the 
processes are more appropriate for achieving certain types of outcomes* 

c) Procedures of cognition 

As suggested by the above presentation of the "process cluster," 
combinations and patterns of separate processes appear to be relatively 
frequent events in a student's way of thinking. It Is this phemimenon 
which mark the distinction between a process and a procedure. Whereas 
a process is the simplest form of mental activity, a procedure is 
mental activity which Is made up of two or more processes in combina- 
tion with one another In an effort to bring about a particular result. 
By definition, a procedure can be broken down into simpller units of 
cognition, i.e., processes. Each procedure, such as problem-solving, 
deduction. Induction, reasoning, and decision-making, serves as a 
means of taking information and treating It In specific ways In order 
to achieve a result not normally possible by using any one single 
process by Itself. 

Procedures are complex combinations, sequences, 'and/or arrange- 
roents of Interrelated single processes which attempt to help the 
student deal with his experiences and data. Like processes, each 
student see(n% to possess his own procedures or patterns of processes. 
However, unlike processes, a student may or may not have developed 




FIGURE 9: 



The "?voce$s Clu5tar" considers the apparent interrslarionships anong ar.d 'cer.^s*. 
separate infozaiatlon processes as one engages in acre complex cogniti- 
(e.g., prablsa-solvlng, deduction, reasoning, and. indactlon) . 
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efficient or effective combinations an* sequence of processes for his 
wn nee<t5. Thus, while the student c^^l^ofrly practice. using the 21 
processes he has avallabTe to him» h^^'^ppears to be able to acquire 
and may be able to practice using mjre efficient procedures. He can 
do this by selecting, combining, sequencing, antl testing new or 
different process patterns which make up the procedures he uses or 
want to use. 

The distinction between a process and a procedure may be further 
illustrated by an example. The exan^le telow represents the phases 
a student may go through In order to solve a problem. Each phase of 
this problem-solving procedure Is characterized by a specific process 
which alldws the student to accomplish the Information task that needs 
to be done at that po1(»t In time- ^ 

a. As. the problem is presented in a narrative context, the. 
student breaks down .the parts of the whole situation In- 
order to focus on its parts and their relation to the 
whole situation-'CExtraction); 

b. Of the parts and the infomation identified, the student 
gives priority to one of the parts as being that which 
represents the real problem to be dealt with and re- 
solved-(Valuat1ng]; 

c. Once identified, the'student treats this part, i.e., 
the problem, differently than^other information about 
the situation-(D1scriminat1on)'i 

♦ . 

d. The student may not attempt to tie this problem to other' 
problems he has handled before-CAssoclation) and may see 
it as being of a certain '^pe or class of problem- 
(Cla^sification); 

e. At this point, the student may then retrieve information 
which he has connected to this type of prpblem-CAssocia- 
tion} and begin putting this Information tb use- 
(Utilization); and, 

f. Finally, the student may take a series of necessary 
step^ in order to solve the problem-(Selection} as well 
as indicate how he knows the solution is likely to be 
correct-(Vert1f1cat1on]. 

The example above serves to danonstr&te how processes are used to form 
procedures the student can use to respond to his life situations. 
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d) The disttnctlon between high and lower leveV processes and 
procedures ' '■ ' 

Processes and procedures are not to be automatically associated 
with artf particular level of thinking. No single process Is In- 
herently or automatically "better" or "higher" than any other process 
or procedure. These processes and procedures are Independent of an^y 
and all of the eight levels of thought Included In the Oomatn of " 
Cognition.^ These oental activities may take place on the Transfornia- 
tlon, Transferslon, Abstraction, and Generation levels and they 
appear to take place on the Preparation arid Organisation levels as 
w^Tl. As a consequence,^ the teacher and/or currlcultsn planner can 
no longer automatically associate ^ given process (e.^., application, 
analysis* clas:f1f1cat1on, comparison, evaluation) or procedure (e.g., 
probleoH^olvjng, deduction. Induction) vdth a particular level of 
thinking. 'To do so would be to misrepresefnt the nature of thinking 
and learning as it is currently understood. Continuing to make such 
assignments would also suggest a dogmatic adherence to a dysfunctional 
view of these cognitive activities. 

What then Is the criterion for determining the level of cogni- ' 
tlon for a given process or procedure? First, being content-free, 
>oth process^fs and procedures depend upon Information for them to' 
'work.' ITterefore, It becomes the level of understanding of the 
Information which serves as the basis of these mental activities that 
ultimately determine the level of cognition of the student's behavior— 
and that Intludes whatever process and/or procedure the student used 
or Is using 'for this behavior. 

e) Cognitive-affect processes and procedures 

Seing one of the 21 processes. Valuation Is to be viewed and 
treated as one of mar^y forms of mental activity with no inherent 
qualities which make It "f^etter" or "higher** than ar^y other process. 
Similarly, a procedure that Includes Valuation or any other process 
which may focus on using or dealing with affect-oriented content must 
—b6* considered of equal Importance as an affect-free procedure. 
Psychologically, affect-oriented processes and procedures are neither 
"better" nor "higher" mental activities regardless of the amount of 
affect-related content they are treating. As always, the classroom 
teacher must realize that It Is the level of understanding the student 
has of the guidelines and fnformatlon used as the basis of the Valua- 
tion process and affect-procedures that determine the level of ar\y 
affect-oriented mental activity. 
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APPENDIX A: 
LONG DEFINITIONS OF THE 
LEVELS AND SUBLEVEIS OF THE 

DOMAIN OF COGNITION ^ • n 



(Copyright, 1978, Robert J. Stahl) 



NOTE: Appendix B, which describes how to write Ihstructional 
behavioral objectives was not finished In time for this 
presentation. Individuals n^y write for copies of this 
material when it becomes available. 
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PREPARATION 



KM PREPARATION 

Prtpirstlon 1i tlut for* of tMnklng nomrw tn» jndlvlctuat Is mking y$t of Inttmil ud 
uttrntlly provldad cum to 9tt ready for Infonutlon or an txptrftnct titit 1$ exptcted 
to occtr In ttn Inntdlati futurt. Preparation includes those mental activities In Mnich 
the individual makes ready to do sonethlng in a situation toat i* to follow. This pre- 
paration oiiy Involve U) the retrlevel of stored infomatlon that U believed to be 
relevant to uPconlng sl^tiont (bj the awareness or disposition to attend to certain 
aspects of the upconlng situation while Ignar^ng others, and (c) tht selection of appro- 
priate processes which are believed to be needed In order to receive, trinsfom. anu use 
infonMtlon which is expected to fallow 

Preparation level thinking is heavily influenced and activated by internal and exMmat 
oies. kt indlvlduars etvlroment contains ^n almost infinite number of potential cues 
which cotttd be used to alert or prepare the person for somethln) tftkt firl11ttly to follow 
laoNdlately within one's exper1«iccs. Information which helps ttm Individual to know 
^ad of time what information needs to be retrieved Or say be used, y^t should or should 
•not be paid attntlon tp, «r what ht may cm shou1<f prepare for in a given situation serves 
as tPProprlata cues for Prep«*atlon thinking, However, before. th^r can serve as "cues,* 
the Individual miiat have first Umted what these «*e cues for—that is, what um be 
associated with a p«rt1ajtar type of InfomatlM such that the pres«tct of a "cue" actually 
alerta the individual to prepare fdr something that is likely to follow. 

For the most partt individuals have learned to 'read' environmental cum so well that they 
art continually and spontaneously preparing thmnelves for the next si^tion or their 
next eiqwrlenca. Statements such as "1*8 surprised to find out" or "I didn't exp«t to ' 
see ^ here* reflect situations where information received was not In line with what was 
expected to be received. Simllarllyt the expectations individual students have about a 
particular course, asslgnmentt teachar, classroomt and so forth serve to help them pre* 
pare thamselves for what they will p«y attrition to, how they will receive and process 
Information, how they will determine the importance of information that is presented, and 
what Information thsy will need to retrieve from memory In order to deal with an upcoming 
situation. In some cases, their pr«!parat1on serves as a 'mind sat* or 'advance organizer^ 
for infoiwtlon about to be received. 

For PrepJtratlon to oeoirt the individual must be actively making use of Internal and exter- 
nal cues In order to make himself ready for information and situations which are expected 
to follow. What he makes himself ready for and how he prepares himself will greatly In- 
fluence what the individual Is likely to otaerve via sensory input* to rctTelvs as informa- 
tim, and to Interpret and make use of the infanaatlon that Is received. 



PREaggilSITES FOR PREPAHATIOH 

A) The prior learning by the Individual of the association of two 1te«s of Information 
such that the occurrence of one Itam serves as a cue to prepare th« person to axpKt 
or attend to the second Itam; and 

8] The 1d«it1flcat1on (via either Internal or external stlnull) of an Itan of Information 
which takes the form of a "cue." 



SItfgN THE PRECEPIRS PREREgfiSiTES : 

If and only If at the moment of behaving, an« Individual Is making use of either internal 
or external cues in order to get ready for Information or a situation that Is expected to 
follow Innadlately, then evidence of Preparation exists. 
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HECEPTICW / 

2,00 R£CEPTtQH 

As ustd htrt, Rtctptlan nHrt to th« iblllty to actcnMltdst, rtport, or Provlda fptcffU 
infoTMtlOK or (titt with much the si« MSsua as thit which is cumntly being prtseftttd 
or his just tmm •xptrltnctd. The 1fui1v14ui1 Is rtqulrtd to rtvMl (indtcatd) tht content 
of the InfarMtlon as It is available with th* soot or nearly identical conttRt which is 
being presmtMl or his Just been Presented with the criterion for accuracy being the orig* 
inel date or mfdnutlon itself. The behavior or product representing Reception miyrln- 
clude «lnor alterations in the tMSsege or content of the available Informtlm* These 
alternatives are trans1et1ons-of-«xperleiices*1nto-«pPropr1atft behavior or verbeWstatinient* 
Problem end are not the results of deliberate attempts on the part of the indlvlduel to alter 
this content or sMsege* 

Rictptlon bttwvior •nd/or Itt rtsultsnt Product oust not dtplct <ny rttl sitirations 1n tttt 
i^r«c;y of thft conttnt or tntssttf of tlM origami Infomatloti. TDa indlvldutt ray b« r«- 
qulrM to rtMSfliM iccuntt Informtion or to saltct corrtct dtti froa tmnq incorrtct dita> 
but tttt basis of elthtr *• tho rtpbrtln^ of prtsantly avallabia Infomatlon. Htnce, fUt- 
caPtloi strtssu accur^ts ^<1tuss accountliig** of InfOmttlon or exptrlancts at tft« time of 
or iMdla^ly afUr it has bMn tncountcrtd. fUi9«rd1«ss of tha centtnt or uibitct rattar 
that Is balrKi rtportad, this bthavlor raqulrts som fors of rKofnltlon that tht information 
which Is cumntly twins pr«s«itad in tht situations has batn rtsolvad by tht individual. 

For Rac^tlon to occur, tht Individual mst bt called uf»n to Product (or s*ttM evjld«tet via 
> rtcognltion of} inforaiatlon of exact or nearly the exact conttnt or ntssagt in Mhlch it Is 
being or has Just been presented, experlencedt and trttnessafd. Reception requires the acknowl- 
edging, reporting or stating of presently available mformtloa without any deliberate 
ehangfs owde in the anssagt of this Infontatloi. tn all cases, tttt basis for detanrfning 
the con*ectmfS and acoincy of the resultant reported infomatlon is the original data itself. 



2.10 jttKWWlEPSEMeWT 

This level of Reception rtouires the individual only to indicate an atMrettess of 
specific aspects of the environment which contains infonsstlon which is to be at- 
tended to and received. In fact, Ackflowledganont is the form of behavior by which 
tbe Indlylduil reveals at least some awareness of tUt txistencs-ptrceptlon-recep- 
tion of sooe piece of iSU'. HeifBte individual Indicates an awareness of tht 
available infortaatlon but is not celled upon to publlcally announM the specifics 
of what has be«i noticed. TTit individual nertly provides nlnlnl evidence of 
having ettendM to and received sone outelde experience or infornatlofl. Tht 
\ Indlvlduel nay dttnmstrate titis level of reception by varlms overt behaviors 

froa answering *yes* or "iw" to such questions as "Did you just see that shooting 
N star?" to stlf-lnltlittd behaviors lltce nodding a Head af^r soaeene reasrited 
"tt's cold in herel* 



2.20 , fiOTATrON • 

This level of Reception requires the individual to do more than ntrely indicate an 
awareness of somo envlronntntal or inforontlmal experltffM. Koutlon lovel be* 
havlor requires the individual to act in sone way to reveal that tha infomicion 
has been' received tfld rttelned for at leut a einlnal length of time. Again, the 
Individual is required to take sone active role to indicate that sone infomatlon 
has been at least ta>i»rar11y retelned. However, the Individual is not required 
to verbal IM, orally wfiat this infomatlon is. £xaHp1es of thlji behavior include 
note taking or folloiring along iHth soMont who is demnstratlng an exercise or 
body wveMtnt, At this level t tht individual dots not orally indiate what has 
been received dr how it has be«t understood. Tht a^ihasls is entirely on the in- 
dividual giving evidence of at least sone RHnlnal acc^ttance of the infomatlon 
'even if It is only long a^gh to copy it down. 

Mhen given the oppbrtuhltyt the student will write <in their notabook] the defi- 
nition of the tern "eonfllct* as this terv Is defined in the class Tec^re. 

%hert asked to do so, the student will list on the chalk board the thrte major 
sports In 9rul1 as these were tcntiontd fn the day's reading asslgnawtt. 

*Wten directed to do so, the students will. correctly color in the five states of 
the United Stetas which bord«r the Steta of New.Vork... 



( 



2.30 OECLftflATimi 

This Itval of RK^tlon mtqulris th« individual to revtil in mort formal public 
tttjft th« $p«c1f1c asptcts of tfte envlrsmntnt whicit contains infornatlon wh1cA,tia( 
betn attandtd to and rtetlvtd. Htre; th§ individual Is called uCon to report Mitat 
It Is that tias bttn witrttsstd. Hart tht individual identifies and reports Irffor- 
mtion and dtscriptivt data as It. Is twlng cxperlvKed or imdlataly after tiw 
experletct while It is still Inmediately available in the person's sHod. 0«c1ara- 
tlon b^vior focuses on tt» Individual reporting trttat Is presently being seen, 
touctiedt ItMrd, rea^i tasted, snelled, or experienced with this report conulning 
no inttntitfial effort to distort or nodliV t;he infonaatlon or experience itself. 
The Individual Is r«qu1red to provide behavioral evidence of the specific inforw 
tlon that has been received fron an experience. \ The. IndlvlduaVsay dimnstrate 
this level of rec^tion tv various overt behaviors from statlngt "Old you Just see 
that fetling sur?" to announcing the three cheiHcels i^lch are contalt^ In bottles 

the lab table. The hlghcit font of Oectaraiion behavior Is for the individual 
to report accurate factual data which has been presented In situations Innedlately 
experienced as opposed .to laeNly wcurately declare what Is presently available at 
tttat tine. As a rule, facteal Infonnati on describing an experience or data which 
has be«) presented within a given class period (regardless of lt^ lengthj is to be 
considered Declaration behavior rather than !let«)Cion level learning. 

* *- i 
*When asked to'do so, the student will recite the naiaes of the four South Anerlcan 
nations which are ^listed on the chalkboard. 
/ ' 

noieik asked to do so, the student will orally state the definition of the tem 
'^trltloR* as this tent was defined earllervin the class period. . 



PftSREQUISITES FOR. RECEPTION 

A) The isuedlatety prior pres«tUtion of and/or the curr«it availability of infornatlon 

or the experience in its present form*, 
8) The Identification or elicltetlon (via external or internal stiniivs) of the partlbular 

Infornatlon whl^ Is to be indicated or reported; and t 
C) The awarwiess that the reporting process Is not to include any Intentional alteration 

In the eessage or conteht of the experience or the given information. 



filVgS THE PRECEDIHS PREREQUISITES : . • • 

l.t and only if, at the tloN of thinking, a productt a behavioral pettam or a response 
required the individual to report (state) Information of the identical or near-Identical 
content and message as that whi.ch is presently being or has Just been experienced t wit- 
nessedv or observed and this Infomation c^n be verified by the original source and Is con- 
sistent with this source, then Recaption has taken place. 



TRANSroiWATIOfl _ 

3, 00 jmsm^Tim . 

Vtm fndlvldtuts uka Infonnatlon frcffi a Just-tfided or on-going txper'ifnce, tttty try 
to giva oatnlng to as wall as to aaka scnsa of tlt1s~1nforaat1on in terms th«y, tht^tselvas. 
unt^tami. As th«y go about tttofr affort to "undarstand" this rtcsitly ractfvad data, 
th«y-re1y on prwious knoNladg* apd Itarhl&gs to I'nfluanca th* oaanlngs tttw atudi to 
ttils inforaatlon. ■ As ii^lvlduals assign ntanlngs- M nwiy received inforaatlon, tti«y 
.produce ntH Itifomatlon— information whicti ^ttrves to cdnflns or clarify tttosc assigned 
neanlngs. Uhen an Individual uses previously learned Informtlon to .eunine.'explaln, 
or deal ttltii newly received dita»*th«y produce even aore new infortMticm which th^y^st 
give Meaning ta at tii4t time. For ejuuapla, suppose a student uses his Pluvious. uMltr^ 
sundlngs of the uses of the con^t definition of "ceopetltlon" lo «via1n the actlvl* 
ties of two used car d«al«rs. in the course of his ttxpiaoatlon the student producM new 
fnfonsatlon and understandings .which is different fronr both hit def1rt1t1«^ and the situa* 
tlQp he exaelned. This bchtyfor helps to illustrate how gave meaning to the new infor- 
mation he had received atKMi^ 1^ car dealers. Finally, whan individual^ practice using 
newly received Information (e.g., the definition of the tens "revolution") in either 
faeillar or differint situations or settings, they also produce new information which too 
has to be given personal, meaning that makes sense, of both of these kinds of new Informa- 
tion. - 

■ ^ ■ • " 

Transformation* as a level of thinking, focuses on whet and how individuals make sense 
of recently f^Kolved information with the results of this Activity being •what* and "hdw* 
they will ultimately codoi store, and be able to retrieve this information. For purposes 
of Instruction, recent as used here r^rescnts tin tima span usually taken for the class 
period or instructional activity in wh^ch the Individual first received the new informa- 
tion. ■ ^ , 

Transforutlon refers tu the ability to take Information recentTy received from a personal 
axpefimce and form it Into a second piece of information which has 'meaning to the 9»tQti, 
This activity may include the changing of the form of the received information Into a new 
form whfch is conslstfijt with the message, content, and/or intent of tim original informa- 
tion. The putcoae of this activity Is almost always a somewhat different version of the 
newly received Infwmatlon. If the 1nfermat1«i is entl4<ely new to the Individual (e.g., 
'notes from the teacher about a clw1lmtton,not preiflcusly studied), it may be received 
and translated solely on the.basis of fts important features. Freduently, this InfOrma- 
tlon.is considered and transformed In terms of wttat it aeans within the conttxt In which 
It has been prefented. In alt of these situations, the focus -of transformation is. on how 
the individual parsonetly understands and mckes sense of niMly -received or produced 1nfor- 

matlOT. t 

/ . 1. ' ' 

The fl^lKepf^on, Tr>ansfermatlon^ls an activity which autoaatlcally takes place within the 
Individual with or.wl^t ^llc demonstration. Since this transformation by meaning 
an r«ult In the asslgnaent of both accurate and Inaccurate meanings to experiences and 
Information, teachers must be especially active during this phue of learning for the 
student. In each and every class. period, u Is the-result of this level of thinking that 
will eventually be the information the .student will "store" and be able to retrlve at a - 
later datt. To reduce tite chances that negative or incorrect aHfl4ngs have been assigned 
to net»iy recelvsd Information, teachers must pay attention so that they support only 
student meanln^i which are acatrate, campte:te,.end correct onei. 

Transformation is the cniclel part of the Information acquisition process that directly 
affects what, how much, and exactly what it is aboat new information the Individual win 
most likely Store and be able to recall, it is this phase of learning that students 
make decisions about wMt they consider- worth remeebtrfng as well as how it Is they will 
want to fwm/tUr it. And, since the.aetual coding and storage of the ^au are apparently 
beyond the consclou control of the individual, then what ukas l9lace at this level Is 
Of crucial importance in influencing these coding and storage setlvlt«vs. .Consequently, 
If Individuals can't recall the Vfght" information for the teacher or donit seem to have 
"uniirstood'* what war said from the previous dey's^ lesson. It ls eost likely the results 
. of transformation that produced these "poor" behaviors. U1tl«tety, It is not what actual 
Information is presented in eless that individuals will reoamber and later retrieve. In- 
stead, It Is what and how they have decided to "understand" and "five neantttg to" this 
informatfon efter the lesson is over that will affect their recall. 

3.10 PBtSflMllZAtlffll 

Personal itttlon refers to i^tever the individual does to "make sense out of" 
and "give smaning to* newly received information and understandings. Thlji 
actlvl^ nay Involve ascertaining genuine meaning (i.e., the Intent and message 
of the Information) in tems of previous experlenc», Of one's prior understand- 
ings, or of the context where the Information was obtained. It may also -Involve 
noting cftarecteristlcs of form, features* laage, or symbols that would be helpful 
for future retention and recall. ' ; 



PcrscnaHzitiM occurs ^ftm tht Ind^vidvil itutftflt rfpOfts wftit tfi^ Informtion 
mu/t\/% tnit 4it iust prtSMtid in cUst* tnafvlduils mty rtvul iMrtoniHutlon 
by itittn^ ^Mihr tAty ^trstind «htt iias Juit dm givtn. tf\§y irt trying to 
aiKltrsttnd Hliit nu Juit mm S-^vi^,^ or wiiit ttwy titllive tM nfxiy rtcfflvta In*- 
fornattofi fwtti froff tfitir own pointf of 

*Wt«n ASM to 10 10 u tte tml of tiie Ttssott* tfti stutftnt niW oipUln In oral 
fofli tm tM uQtftntsntt ttm cWIT rl^hu aovfoMt u tAlt movMtnt irtt oficutiod 
In ttw ItSiOA* 



^yhtn dirKtod to 40 w it tho «id of thi ptriod* tht studtnt MIT OK^lalft tn 
trftttn for* «Att W§ Oiclifition of lnd«ptnd«Kft iS prtsfntod In cUts aunt 
to mik 

«Wwi cillod upon to do so it tht end of tt» ;»triod* tftt studett tfllT eUrffy 
tn ir1tt«A fom wiiit tnt luf^irmitton on tht cDtricctrlitlci of i pr iNritlvt 
socttty u prtitatid 1ft cltsi to htm« 

3.2fl AtWTAnOti 

Wfitrtit Ptffontlliitlon tnvolvtt tffort to mtkt stnst out of ntv informtlon* 
Adifftitlon rtf^ to thost ictlvltlts wMch put this ntv Infumition and tAt 
Hinl^ ttslgntd to ft to ou^ Trtntformttlon tfilnklftg «nd/op its multant 
Muvlor d^lcts tn Intantiontl tffdrt tQ wtct u» of nt» infoimtlon to ttst* 
vtrify* sod iiitfs tM Infomttlm ind tht mnlnss ^icti lurvt tttn ml^md 
to It* Or this IfviU tht lodlvlduil Is txptcwt to tilct tht fnforMtlot just 
ftctlvtd tni;| ost It u M htsls for cfl^»ritQ« clutlfying, dlscritlnstlns* 
fnttrprttlngii tvtloitif*-* or tjttti^lng otfttr Informttlon* ttm* ohjtcu* tu* 
Mrt tht fndltfldMl U rtqufrtd ippTy tht undtrsttndlngs vid MtnlTags of tht 
tnfbmttlon ht hit rtetl^ durlfig tbt ptrtlculsr class ptrlpd othtr sltut- 
tions* probTtas* or tmMrltnciS* In othtr wrtfs* tht lifdlvldutl pt^ctictfi tnc 
rthtirSfls Mi uttftrstudlogs ind lotoiiltdat of tht nM Infornition ht hu juit 
otttt latrodttctd to durfn^ tht clut {itrlod. | 

Adtptitlofi ctfls ftor tht Indlvlduil to fcrm nm Infonsatloit through tht utt 
of tht irndtrstindtngs ht his oi' inftraatlon itfhich ms prtstAttd ttrlltr in tht 
SMt eftss ptflod* for txttpl*. m Indlvldui) who it ctllt^ upon to tist i list 
.of chiri«t«-1st1cs of tht scltntlfli: «itthod ht m$ prtstntto ^ith it tht btg^n* 
ning of tht ptriod to tufflnt i dtser^ption of i hista-lin *it wrk* Muld ht 
tnjoytd In Adiptitlon Itvt! thinhino* This txMpit lHustnns how tht indlvl- 
dull foroa tm Inf^trMtlon (f.t^* his dtscrlptlon of tht hlitorliit wont" 
IS vltMtd hy tht hlltcrliA's tdhtrtnct to tht ^scltittlflc ntthod*) through 
tht ust of tht iMMly undtrttooil Infowtlor (l.t., tht Hit of cmriettl'istlcs 
of tht scltntlfic «tthod}.j Htnet, my tint in Indlvlduil puts to as t informs* 
tlo! ind uMftrstindfngs hfJiii rtctlvtd on tht diy ht hu rtctlvtd ft* thtn 
Adiptttlon Ttvtf Itimlng/hss bttn ichltvtd* 

To tnhinct th$ tfftetlvtntis of Adip^itlon* tht fndlvlduil dbst ffrst hivt. 
gl^tn i^uritt ind conpUtt Mining to rtetntty rtctlvtd tnforwtlon, Tht 
Tndividuil m$t, thm ht eilfod upon to product tm inf^tfon {in tht font 
of InttrprtUtlont, to^Hrl^ont* viluitlons* ttcJ ««hlch Is loglcilly consis* 
ttnt tflth tte Infoiutlte thit Is btlng ustd. A critlcil isptet of Adiptitlon 
Ttvtl Ittming Is tht dtgrtt of congrumt bttmn tht informstlon is It txlit- 
td htfort It MS rtctlvtd hy tht Indlvlduil ind tht Infomtlon is .It wit undtr*. 
■tood ind put to UH on this Itvtl. Tht Aort conpTttt and iccuritt tht nttly 
productd prtxlu(;t or infdrmitlon Is In ttrM of Its rtprtttntitlon of tht orl- 
ginil InfOffMtlon dtctntlRCS tht tittnt to which tht Ittming cm ht cantldtrtd 
icctptihit. 

«Uhtn Mktd to do to ft tht «Ml of tht ptHod* tht itudtnt will ivritt m 1nt«*- 
prttitlon of I ^lltlciT cirtooh using is i huls fdr thit Inttrprttitlon tht 
chiricttrlf^lBt of i polltlcil cirtoon it thtst wtrt prtstnttd tirl|tr in tht 
ptHodt ^ 

^ttfitn givt/i i copy of tw vtrsloni of i sfngit hittlt* tht itudtnt win writt * 
m iviluitlon of hoth ut1ft4 u i Dull for nit ustssttnt tht dttillt of tht 
hittit If thiit wtrt idtntifltd nrlltr 1n tht Ptriod. 



PdEREOUISITSS FOB TWUiSPORtttTIOff i 

A) Tht iblllty of tht Indlvlduil to hivt rtctlvtd infdmtitlon vli itmory-lnout on 
^ tht Qhstrvitlon Itvtl; 

8} TTit rKtptiott of Informtjon which i% currtntly or nil rtcsntly bi^h ivaiuois 
tht Individuals 

C) Tht Idtntlflcitlon (vli ilthtr Hstimil or txttmil stlffluH) of the PirMcwUr, 
typt of trinstitlen*triniformat1on (t.g.. ptrionil fQitnlngs* mttrprttuioos* 
coo^irlsons. itc.) thit is txpecttd to rtsult, ^ 



filVEh TH^ PftECEOtM PftERgQUlSlTSS : , " ' 

If and only If tt tht tiM it wti first rtctlvtd &y tht Indlv.^iiuil a Product*, » ssniViar 
pititm* or fnfdnutlon rtoufrtd tht Individual to tikt rKtnt information tno transfi^t 
U into a ntw forn tihich Is conilsttnt with tht inftrrtd* fm^Mtd, isstssM ^mining* - 
Mssigt* ind cotpitttntss of tht origfnil lourct itid thli finr product could :ct ^r^Htti. 
hy eoNVi^Ing ft with tht orlglntl souret, thtn tvidtnct of trifiiforoitlon tJclr^s; ^ . 



RTrEHTIOK 



4.00 RE^NTION 

As used here, fttttntion refers xc the a&11i]ty to rtcaH, to Drovitfe, or to recognise specific 
irformatlOn* data, or product 1n mt^ the content and messase as that wnlcn was origin- 
all y.oresented or uitderstood. The Indlvftftal is required to recall (retrieve) .Information 
from merory of the some or nearly identical content and message In which it was originally 
learne<J with the criterion for accuracy being the original data or infornatlon itself. The 
Mftavior or product representing Retention My include minor alterations in the fliessa^e of 
content of the recalled infiomtion, but these are encodlng-^storafe^retrieval proolems and not 
the results of deliberate attet^^ts on the pert of the learner to alter this loessage or data. 

Retention b^vior and/or its resultant product oust not depict any reel alterations in the 
accuracy of the original infoni^tign. The Individual ovy be re<Tuired to recognize accurate 
information or select correct data from among incorrect data but the basis of either is on 
the rec&jling of previously learned information. These forms of Retention require little fliore 
than recognitiiMi resulting frosi rote mmory or recall. Hcwever, regardless of the content 
or subject matter that Is being recalled, ftetention requires only the retrieval of stored 
infomatlon. 

For Retention to occur, the Indwl^al wu%t be cellect upon to produce (or show evidence via 
recogniticm of) information of exact or nearly the exact content or nessage of that vhich was 
oflglniUy presented, encoded, and stored, fietention requires the straight retrieval or re- 
call of stored infomtion without any deliberate changes rade in the content or message 
of the infomation is it wr- originally presented or understood. In all cases* the basis 
for determining the correctness and accuracy of the ectual recalled Infonnation Is the or*ig- 
inal data itself. ^ 

, 4.10 «ECOe«ITI0H 

* 

This form of Retention-level learning is the lowest level of retrieval which 
can be accepted. It represents the mere indication that some of the informa- 
tion presently ivai table to the individual has tmm recognized as being similar 
to Information previously presented. Thus* the individual is merely acknowledg- 
ing having confronted the informtion in some previous situation., itecognition *^ 
requires only that an individual points out or identifies from among data given 
ttwt infonat1;>n which is similar to pr^iously experienced data. For this reason, 
the accuracy of Recognition responses is not to be equated with the individuaVs 
ability to fully recall this information from meiaory without much of this infor- 
mation being pmided at that time. In Reco^itlon, even although the individual 
Is called upon tb provide this information from recall, in a sense, the individual 
is retrieving information only to check on the 'correctness' of the data which 
has been presented. 

*When provided with a list of ten generals* the student will correctly Identify 
all four of those generals who served the Southern ^rn^ recognUing this in* 
formation frm that given in class. 

^en provided with a list of terms and their definitions, the stucfent will cor-^ 
rectly match all ten terms with their definitions as both were given in the class 
handout. 

4.20 RE^LECTICW 

This behavior requires the indlvicHjal not only to retrieve Information but to 
provide it In the fom of some type of evidence (e.g., in writing* orally, by 
dftnonstratiohi etc.). Recollection calls upon the Individual to give (disclose) 
the information which is being sought from the ones provided rather than merely 
recognizing the information from that presented to the person. The emphasis here 
Is that the individual alone is required to recall and make public all of the 1^- 
fonoatlon which is to be considered or used. Thus, the Individual must provide 
the information entirely from memory. In short, the individual Rust retrieve 
^ (recall) from memory all of the information which is needed. 

^ *When asked to do so, the student will wHte the names of the first three British 
Prime Ministers as these names were presented in the text. 

noien called upon to do'so, the student will orally recite "Hamlet's Soliloquy" as 
this was stated In the play, ''Kamlet/ 

PRERgQUISITES FOR RCTENTIM 

M The prior Presentation, learning, and storage of infonnation in Its or near original 
form} 

6) The identification end elicitation (via external or internal stimului) of the particular 
information which is to be retrieved; and 

C) The awareness that the retrieval process is not to include any tntentlona] a1terat:ar 
in the message or content of or to pr^uce any substantive changes in :he rexrievea 
information.. 

SIVEW THE PRECEOIsa PR£REQUISIT£S ; 

If and only if at the moment of behaving* a Product, a behavioral pattern, or a thought re* 
quired the individual to retrieve (recall) ^rom memory stored information of the identUal 
or near^identlCil content in which it was originally learned (stored) and this information 
could be verified by some external source ind is consistent wlth this source, then Retention 
^^pu Ufcen olace* 



TRAfiSFERSltW 



5.00 TRAXSFERSim 

Trinsfersion reftrs to,th« ability to fom nw infomaticn or a product dtrtved from infonM*^ 
tfon or products atftitfy knoum and bistd upon guldolinos ret^feyfd by tht individual who is 
cued to uso thtm in thv particular situation. In other words t the iirdividual is tQ inurprtt, 
make inferences fnini« canduda fnxn, explain, or extend 9iven information on the basis of soee 
criteria or frarc of reference vAicti that person has recalled^ from naaory« This behavior rt* 
Quires the use of suidelints to exaoiine a source of infomtion aird produce new information 
about or from this source using sooa guidelines or criterion upon which to support this pra- 
ductiye effort. As defined and to be rarrtct. the new in^rmation aust be logically consist^ 
ent with ttre known original iDfcnuttion and with the guidelines which are used* 

Transferslon incites tiie ability to fwike accurate inferences about unknowns based upon the 
knowns ar0 sooe set of {^idelines*^ This fonn of Transfersion is one of the most widely em- 
phasized behaviors indivichjals use in the c1assroo«« However, individuals who are engaged in 
the learning pr^ass can aster Transftrsion only «hen they use certain spnific types of in-* 
formation* Thereforet this behavior involves the making of inferences on the basis of guide* 
tines accurately understood it the Transfersion level and recalled it the Retention level* 
In other words, individuals must apply {H^l^l^llneSt principles, etc* ^y have learned on these 
lMer levels to explain situations, solve problemst and interpret information. Transfersion 
r^ires that a single or set of gui<telines becoeiBs part of the way indivichials think. about 
and respond to various informatitHi and situation's As such* it is this level >fhich demon* 
stratas how welV retained guidelines have been understood and how m^^ individuals unwerstpod 
their use. In short, Transfersion is the ability to make use of concrete information in such 
ways as it becomes useful as a guide to thinking and braving. 

• 

This behavior and/or itt resultant product reoults the imfividual to assign meaning to the 
ctmtent or conpcments of an iiiformation source or to provide information which logically fits 
a given source but Is absent or newled* These assigned meanings may take such forms as assuep* 
tions, inferences, cor^ec&res,'op1niimst interpretations* pmtictionst translations* or es- 
timates* This behavidPand/or product must be new to the individual at the time of the behavior 
or production and cannot be information recalled from past experlerwes. However, the basis 
for this new information mist be guidelines which have been recalled from wmrory . Transfersion 
occurs When new information Is generated whiciTTosTcaTlyTTts existingTau and which may be 
explained on the basis of e^'tabllshed guidelines which the individuat has been cued to use. 

For^rarisfersion to occuft the individuat sust have recalled guidelines with which to examine 
and Interpret a source of information or must be able to provide a criterion upon which an 
examination or interpretation was made. In either case, the individual is called upon to pro* 
duce new information logicany consistent with the given information and based upon some specific 
guidelines or criterion which serve as the basis for determining correctness."^ A critical 
aspect of Transfersion level learning Is tim ability to explain or justify the resulting new 
infonnation in terns of the origltial in^rmation and the recalled guidelines or criterion 
specified. It is the completeness and accuracy of the final product or infonnation based 
upon and logicaUy Inferred from the original source and the explanation of this information 
on the basis of particular guidelines lyhich detersHne the extent the new informition or pro'* 
duct can be considered acceptable. 

Transfersion Is the critical stage for moving into the higher cognitive processes* It Is 
the formative stage at which guidelines become understood as abstractions and abandoned as 
mere pieces of concrete infonnation to be recalled* It is the stage at mtit these guidelines 
are prsctic^ and reluarsed on problem after probtcm (or situation after situation) such that 
this abstract understanding can be acc}uired. Abstraction requires the individual to spon- 
taneously use guidelines as abstraction to resolve or explain situations or problems. In 
order to use these guidelines as abstractions, they must first be comprehended. They must be 
teste d awl rehearsed as quidetjnes via trial-and-'practice situations where they are repeatedly 
used in a variety of w^ysl Unless the individual understands the whatt whent where, and how 
of a set of guidelines so that Its us« becomes automatic, t^ movfenent onto Abstraction will 
be useless. On the Transfersion level, the individual Is cued as to which guidelines are to 
be used. On the Abstraction level* these same guidelines are to be used without the Individual 
being cued as to th^> use. 

5.tO REPLICA M \ 

Replicetion is the form of Transfersion that emphasizes the use of a single^ set* or 
series of guidelines in situations wtiich have previously been presented to the Indi- 
vidual. Here, individuals rehearse tt^ guidelines during repeated trisis In situations 
or on problems of the kind which they are already famlllar. In most esses ^ these situ- 
ations may be identical to those where the individuat originally encounters the guide- 
lines. For example* an individuat may have become fanriliar with the procedures for solv- 
ing quadratic equations. Then« after demonstrating the ability to recall these procedures* 
the individual is presented ^nth exa^pl^ after example of such equations to practice on. 



In eftc^ C8set th9 conttxt of tM lesson ftnd envlromnent cue tti« Individual as to 
wnat Procedures art to "be used. OuHng ftepllcatlont ttte Individual retiearses the 
guidelines ttfticn tiive tieen rtcalled In situations similar to those where the^y were 
nrst tncounttred. 

In classroM situations t the individual oust be able (and should te called upon) to 
explain why and/or tow the particular response ms atrlvtd at In tanos of the r«* 
called guldellftts that Mre to be used In this situation. Most frequently, the nature 
of the orl^lnat learning situation* the t;ype of pn^lem or situation used, end the 
sequence of the currlculuNi Itself all cooblne to provide the external cues to the 
Individual as to i^t guidelines they are to use- Thus, tile individual is aimre 
Calerted to) itfut guldelldcs are to be used In the particular clrcuntan^ and 
theraf^ne knows what Is eKpected to be fo11oMd to deal with the given situation. 
Students then reollcite the use of recalled guidelines In slallar situations or 
probleca. for the teacher, the correctness of^the student's response Is based at 
least as ttich on the correct use of the proper guidelines as It is on the adequacy 
of the given responser 

*«hen given a set of rules for a sPort, the student trill write an explanation of 
the need for such rules using as a basis for the explanation three of the five 
"reasons for S|»rts-re1ated niles^as these were presented In class. 

When given en unfsnlllar i»11t1ca1 cartoont the student w111 write a correct In* 
terpretatlon of the cartoon utl*^ as a basis for tlie response four of the six 
guidelines for Interpreting such cartoons as these were presented In the text. 

* 

When given ten quedratic e<iuat1onst the student will write the i^rrect solutions 
to^ a11 ten using the Procedures for solving such problens es these %fere given In 
class lecture. 

5.20 VAftlATlds 

Variation identifies that fpra of learning where Individuals are to use the guide- 
lines they have recalled In situations unfaniHar t& then. These unfaniliar situations 
are best described as circuiRstances or probloiis different fron those where the guide- 
lines were originally presented, like Replicatlont the imiivldual is cued as to which 
guidelines are appropriatet and is required to use these guidelines In noiw1 and new 
situations. The tfophasis is on the individual extending the recalled guidelines in 
trial situations nar to that set of guidelines. For InstancOt let^ suppose the in* 
dividual has retailed and used the set of characteristics which describe the Insti- 
tution of ROligion In exasrln^ng three differwt nomadic societies. Ut's further 
suppose that these exasrinations have successfully identified various societal and 
cultural betfsvlors and artifacts on the basis of the given characteristics of Religion^ 
t^r variation, the individual would be given a different societal or organizational 
condition (e.g., an early river valley civilization like Egypt) and asked to identify 
the 'religious' behaviors and artifacts using the saine characteristics as used earlier. 
In b11 cases of Variation, individuals must be able to explain, justifyt or suppert 
their decisions on the basis of the appropriate guidelines they have recalled from menory, 

*When given a phetogra^rt) or poster, the student will write a correct interpretation of 
it using as a basis for the response fPur of the six guidelines for interpreting 
political cartoons as these ffere presented in the te)^t. 

* Uhen presented with a brief announceiaant of a newly d^eovered Jungle tribe-society, 
the student will write an appropriate essay describing litaat future news articles on 
thii group would expect to contain and support the descrfstlon by using fifteen of 
the twenty-six characteristics all prinative societies tmjkto have in coonn as 
these were given in the handout. 



\ 



A) The danonstration of recollectitm of a single or ^set of guidelines dn the Retention level; 



lines^n 



B) The identification (via external stiiaull) of the single or set of guidettnes i^ich is to be 
used; ^ 

C) The idantlficatiw (via either external or Jintamal stimuli) of some infonnst|on or source 
which is to ba exanlned in ten» of the specified guideline^)* and 

D) The iderttlfication (via either external or internal stimuli} of the particular Irformatlon 
process or outcDW that is to be used. 

X 

THE PRECEOISS PREREQUISITES 

If and only if a productt a behavioral pattemt or response reoulred the individual to assign 

meaning to infornutlon or an experience using predeteralned recalled guidelines as the basis 

of the assignment with the result being consistent witn the meaning of the original informs* 
tion, then evidence of Transferslon exists. 
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6.00 ASSTRACTIOfi 

Aisstractlon mfers to the at^lHty to spontaneously ind without cues use previously learned 
guiaellnes ss ebstnctlons 'in onJer to solve* ^respond to* or explein problwis end situations 
both stroller to end different from those where these fluldellnes were originally learned and re- 
hearsed. This l»hivlor involves the use of guidelines urtderstood as abstractions to Inttpret* 
explain, or resolve wrrectiy a sitoetlon or Infomsatlon when the use of these pvtlcular guide- 
lines was not specified by sane external stifmill. On this level* the reasons the Individuals 
response must be both explalnyl and based uPOn guldellMS understopd «s abstractions. Further* 
Bsore* In all cases* the use of whatever guidelines whtch ere used oust rot bo In response to 
sow cues 9lvtn by an external agent. 

Abstraction Incluikts tfw ability to use such Suldellnes In order to mrt deeply end fully clarify 
th» meaning erftl awsages of sons Information. Interestingly* Individuals frequently use the 
level to respond to situations and pn^leea using their own aecuwiated set of perspectives* 
hunches* and guidelines es the basis of their responses. Since such ptrsonal gultellnes have 
helped thM In previous situations* Individuals tend to rely wre end more on these guidelines 
to assist then In 11f^ «(ptrience$. Uhenever possible* these Individuals will attesq>t to use 
their Ptrsonelly arrived at guidelines to respond to their experlentts rather then ac^lre end 
use tfttse presented by som external agent (e.g.* the teactor]. Hence* for som Individuals to 
acquire e new $tt of guidelines at this level Isiplles that th^ abamlon an old set which th«y 
previously used. As a general rule* 1m)1v1duels tend to resist chan^ In the abstract under- 
stendlngs they have acquired as a result of their own life experlencu and thinking. 

Whether personally developed or ImEtnictlonally-eofulret! guidelines are used* the frmm of refers 
cnce for explaining end supporting responses on this level «bittbe guidelines which have previously 
been reheersed on the Transferslon level. As far as the teacher Is concerned* the response 
must be In terns of the guideline which have been enphaslzed during Instruction. 

fbr Abstraction to occur, the Individual must take the guidelines understood as abstraction and 
use thev as e frane of reference for examining a. situation or Inforsatlon. In these cases* the 
Individual picks up cues (1.e.« <kduces} what guKtollnes are to be used In the particular re* 
sponse. The Individual then Is presented with certein "andltlons" where whet has been re- 
hearsed «t the Trensferslon level Is appropriate. 8ut* the Individual now oust obtein the 
cues to utilize the correct set of guidelines freer the situation Itself rather than fron sooe 
external source or stimuli. UUIwtety, the appropriateness of the response Is tied to both the 
accuracy of the response and te the use of the particular set of guidelines which was te be used 
In the situation given. 

The focus of this level of thinking and behaving Is alt^ys the use of the abstract guidelines 
Itself with the realization that given situation or experience represent only ^ncrete exaapies 
or Illustrations of these guidelines. 



6.10 WfflOTATIOS 

In som situations the Individual encounters* only one set of guidelines may be used 
te exaslne or resolve the situetlon. The Individual «ay find that only one set of 
guidelines of which he Is aware can be used In the situation. At, other tines* 
several sets of guidelines may be appropriate and the Individual toy decide that 
only one of these Is te be used. Regardless of which of these procedures Is used, 
when only one set of guidelines Is used* the nonotetlon learning Is being used. This 
fbrm of Abstraction focuses on the individual being ible te repeat what has been re- 
hearsed on the Transferslon level without baing cued te use the guidelines which 
are te ^b« used. 



«lfhen given a situation where various foras of propoganda devices are illustrated* 
the student will write a covparlson of two sets of these devices Including three 
ways which the devices In each set are similar te and different fron one enother 
end basing the comparison on the ten characteristics of propaganda devices as 
these were presented In class. * 



'Because the responses on the Abstraction level are essentially free responses to 
'"conditions" provided by the teacher and/or the environment , specific objections 
wHtten on this level tend te be projective. That is, th^ are written to include 
the behavior expected of students and the specific fluldellnes they are to use as 
the basis of this behavior even tfwugh they are not to bfr cued te use them. The 
teecher Is reitrfnded that on this level, the correctness of tne answer students 
provide is only part of the tttel behavior rftpulrerf for Abstraction learning te be 
conflnaed- The most liaportent feature of their ttnsttmr Is that they most base and 
explain It In teras of the guidelines which they have rehearsed on the Transfer- 
slon level end are now using without being cued or directed te do so. 



6.20 FORWULATIOa 



Seciuse mort thin ow suldflinf Is often appropriate to exanlrtlng and untterstandiins ioy one 
Single situation or problenii Imilvlduils may find themselves using cwRbl^atlons of guide- 
lines In their thinking and meting. These individuals nay find the use of two or thrte 
separate guidelines In contsination i^th one another appropriate to examine a given ejcper- 
lenct. In these '^ases, th^ may fonn 'rules* or 'principles' which chain or combine two or 
three guidelines. These particular chains or combinations fepr«sefit (what the individual 
Pelieves) a logical relationship anong the guidelines used to fonn then. Thus < these c:hd1ns 
or cOBPlnatlons become propositions i^ich art sufficiently proMble io the indlvlduel to war* 
rant use and/or verification In partlculair situetlims. To the iitflvl&rel wh& fornulates 
these chains, the relfttliinsMp^ suggested by the particular cprolnat Ion possesses a high plia- 
bility of being valid and u such Is worthy to be consldV^snd used In the situation. 

As one would expect. Individuals nfho '*1tivent* and use sac^chelns must be able to support 
their reasons for each particular chain In terms of tNi; abstractions they have used to for* 
mulate them. In addition, they mst explain how their' ^^dtaln*" Is approprlatf to the situ- 
ation where It was "Invented'' and used. ^ 

■ V ^ 

*When given a situation which Includes both "conflict" and "violence." the student wfil write 
a description of the reported events as they, Illustrate the relationship conflict and vie* 
lence Including an explanation as to the basis of this relationship using the concept of 
conflict and violence as these were presented In <;1ass without being cued to do so. 

5.30 ASSEHSUnON . , 

Individuals often ncountcr situations when more than one or two guidelines or chains are 
Inadequate to examine or resolve the situation. At these tiaes they find themselves need* 
Ing to use several guidelines, sets of guidelines', or chains In coeblnatlons with one another 
to mke neanlnofiil decisions ab^ut thd'sltuatloh or problem. In some Instances, the indi- 
vidual may realize any muober of plausible Interpretation or solutions ere appropriate 
responses depending upon the particular guidelines or chains which are used. Vet In other 
situations, thL' Individual my realize that there are available several different combinations 
of guidelines and chains which can be used to arrive at only one appropriate answer or ex^ 
planatlon. In both cases, asscablation Involves the cooiblfiatlon of guldellms and chains 
to form coiBPlex sets of abstractions which situations and probleaa may be examined. As 
with the cocAtnations and chains roraed on the formation level, these coaiblnatlons must 
represent logical reletlonshlps anong the guidelines and chains used to fom theo. 

The Individuals who "Invent" thi^e conplex sets of combined s^ldellnes and/or chains must 
be able tp support the relationships that are loplled In thenr. In all Instances of Assemble* 
tlon. the compitx cooiblnatlons which are formd and used foust be developed and provided by 
the Individual i^ttout any cues fnxn external agents or sources. 

nfhen given a situation of a societal problem that could be corrected, the student will 
write a series of proposed policies which could help reduce and eliminate this problem In- 
cluding explanation as to the reasons why they Right work based upon the guidelines for 
rtducing pollution, the cheracterlstlcs of govemnental activity, and the foethods of public 
persuasion which were presented In class without being told to use these three sets of 
guidelines. 



PREREffiJiSITES FOR A8STRACT1Q« 

A) The desKinstrated understanding on the Transferslon level of guidelines which ere to 
be used es abstractions; 

B) The Identification f v l j) ; Internally deduced -cues only) of tha appropriate single or set 
of guidelines which Is to bfr used; 

C) The Identification (via either external or Internal stlmll) of som Information or 
source which Is to be examined In tenos of ttmse appropriate guidelines; and 

D) The Identification (via either external or Internal stlnull) of the particular Infer- 
Mtlen process or outcoae that Is to be used. 



6IVEH THQflECgQINS PflEH£tt«SITES " 



If and only If a product, s behavioral pattern, or response required the Individual to resolve, 
explain, or exaarlne correctly a situation or problem on the basis of appropriate guidelines 
understood as abstractions and these were used without the Individual being cued to use thetn, 
then ertdmu of Abstraalon exists. ^ 



\ 



^The reaoer is reninded that 'concepts'" are'lncluded as one of the types of **gu1del1nes" 
which are available to be acQulred. retained, renearsed. and understood as abstractions 
(see figure 4), 

^gne would refer to such combinations as 'rules** or ^'principles" and aspects of this pro* 
c^ure as evidence of ^rule-" or "pr1nc1ple*leam1ng.** Note that "principles" and ^'rules" 
as well as other coatlnatlons or chains of guidelines may be formed on two lower levels bt^ 
sides Abstraction. Individuals My coiiblne newly confronted guidelines to form rules on 

. the Trarsfersion level. They esiy else CMOlne sidelines they are' rehearsing on the Trans* 
fersloft level. On this level, they would Initiate their own coflbinatlon of guidelines to 
fom rules or principles to enable than to explain, exacilne. or resolve a particular situ* 
atlon without being cued as to which specific guidelines are appropriate or that they 
should be combined. Otf . 
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7.00 0R6ANI2ATI0N 

Because abstract umkirstaiKll ng Implies the Internalization of liifonntlon and gtiidtllnes inci 
since tfte veluu of tM abstractions acquired Ijy the imilvldual Increai^s with time and ex- 
perlencesf each Individual engages In the Dreeesses of arranging, ordering, and PUcI^ these 
atistiNictlons wl&ilit a slitgle cognltlvi belief structure. 

,r 

Organization functions to (§)- arrange tht various gt'ldellnes understood es abstractions Into 
a system, (b) determine tte Inteivelatlonships mng then, (c) establish tha hlererchlal 
^relationships uong than, (d] detemine how litfbftaatlon and guidelines not; understood as 
flbstnctlons should be eorsidered and placed within the franewrk of the existing cognitive 
belief systen, and (t) echlew som 1tve1 of equilibrium, hertony, and consistent amng the 
relationships Inducted within tte owrall structure. 

tfhile Organization tries to effectively function In these ih^. In ac^llty the results of 
this process nay be something less than consistency and hanaotv. In some ases, the results 
of this proofs so 'compartmef^llze* what one has com to understand that he is unable to 
real1z< hfs own inconslstant behaviors* thoughts, bvTl^fs* values, or ideas. With these 
situations, thfe problms individuals may experience are more releM to thtir '"Organization* 
of their kfwwledge than they are problems suggesting the Inability to leem* 

The structure which results from Organiation includes cognitive and valuational understandings 
carried thnugh the Abstraction level. It inttrrelates these two ditsanslons of understanding 
and responding into a single »ghitive belief system, this structure Is subject to change as 
new abstFictlons ire atuined or a^ new axperltne«t disrupt the eguilibrfum to the point of 
forcing soma reorganization of appropriate parts Siystem. In gttieral* individuals become 
more and more rfgid In their consideratim and placement of new abstractions within their 
existing belief systen* .Thus, as the Individual ages* more and svre experiences and ideas 
are attended to and urtkhed by w«y of the internal frum of reference this organization has 
produad. 

*After having reacted on separatt occasicms to three {or more) similar situations Including the 
Identification of personal chcflces and the reasoning behind each of these declslonst student 
will write an explanation of their decision and reasonfng with an emphasis on the consistency 
and harmony of these »^1th me another across situations using as the basis of their exPlana^ 
tlon the student's own sets of guidelines. 

*Uhsn given three situations which are similar* the student will wrfte an assay describing how 
tiiro of these are more slniTar to each' other than either one Is to the third and explain why 
these two are together different from the third using as the basis for this description and 
- -^laoatlon the sasm set of guidelines without being cued as to Nftat they are u use. 



PREREQUISITES FOR 0RSAHI2ATIOX : 

A) The understanding of two or tnore sets of guidelines on the Abstraction level i and, 

B) The demonstrated use of several sets of guidelines to resolve or explain sisillar situations 
where th«y nsty or may not be appropriaU. 



6IVEN THE PRECEDIKfi PREREQUISITES: 

If and only if at the moMnt of behaving* a product, a behavioral pattern, or i response re- 
Ouired the individual to react on the basis of several different sets of guidelines for Inter- 
preting* exastning, and reacting and the reaction can be systematically expleined In terms of 
the indlviduaVs own reasoning, then evidence of Organization exists. 
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s.oo mmrm ^ 

tenerdtlon refers to the ability to Integratt separate eltownts 1n order to form a single new 
product or tiPUutlon wttlctt 1$ unlike &ny f^rtvlously assMbled entity with this cosbltvatlon 
being InttfniUy amslstint and an extension of ibstrect understandings taken through ^ Ab- 
straction level' ,Th1s oust involve the coflt1nat1on« accanaodatlop» or synthesis of tM or o»re 
sets of guidelines etch having been learned end dctonstrated^ at the Abstraction level. This 
benavlor may be t))e result of a direct Instruction from en external spurce {directive) or of 
personal Initiative to produce a predict. \ , 

This behavior or Its resultiint product oust depict a purposeful nev integration or accamodAtlon 
of gu1de11mi understood as abstrectlon to fora a unloue vhole. This o^y Include the gttherlf^ 
togetlter of ^sorted Isolated entitles to fors a single mi entity or the rearrangement of the 
parts 1n a single existing entity* In either case* the concrete elemants* fonns* or entitles 
used or produced only represent the internal synthesizing processes which IS or has taken place 
within the nrtnd of the Individual. 

When Gerwretlon occurs, the individual binngs Cooether the ebstract1«ns which are understood as 
guidelines* principles, rules, etc. and cooblnes. accoemdat»t end syntheslies these into con* 
sistent, logical, and unique conblnatlons which wy take visible fora In soate concrete behavior 
or product. In other wordsi, Generation requires the Integration of abstractions which is then 
translated Into the ancrete via bahtvlors and/or prodwts. Thus« by dtflnltlont the learner 
must be able to explain the behavior or product In terns of the unique Integration (synthesis) 
of two or nore sets of guidelines (ebstractlons) end not merely In tertns of the concrete ele* 
nents thenelves. > 

This behavior Involves the generation of new Infonnatlon, explanations* Products* or^ behavioral 
patterns as a result of the person's own initiative using and synthesizing guidelines identic 
fled by the Individual: Here the Individual Identifies what 1s to be the fPcus of the 'creative* 
effort as w11 as what guidelines (abstractions) are to be synthesized to deal with this ^cus. 
Hence, the individual supplies the essential coaponents needed to Invent, discover, or 
.create imt Integrations and tHe^r resultant proSicli. ^ ™^ 



PftEREQUISlTES FOR GENERATION 

A} Vtt demonstrated umterstandlftg on the Abstraction level of two or moresets of guidelines* 

priittlples, technlquest etc. as abstractions. 
B} The Identification (via internal stlflull} of the particular guidelines (abstractions) which 

are to be Integrated or synthes1»d. 
C) The Identification (via either external or internal stimuli) of the Particular form (1nfor* 

Mtlon, product, explanation, or behav1ora^« pattern) which the synthesl;t1ng processes are 

to focus upon. 



GIVEN THE PBECEDlNfi PRERgQUISlTSS 

If and only 1f a product, a behavioral pattern, or Infonnatlon required an individual to Inte* 
grat6 (synthesUe) two or more abstract understandings In order to fonn a single unlqtw whole 
and this Integration and product are internally consistent and ere valid (can be explained) In 
terms of the Intar-reletlonsMp between the 9lven abstractions (e.g.t guidelines) and the 
^yslcal elanents used to illustrate these synthesl2ed abstractions, then evidence of fieneratlon 
exists. 



